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Abstract not available for JP2002521310T 
Abstract of corresponding document: W09914226 

The present invention relates to novel bicyclic 
and tricyclic nucleoside and nucleotide analogues 
as well as to oligonucleotides comprising such 
elements. The nucleotide analogues, LNAs 
(<u>L</u>ocked <u>N</u>ucleoside 
<u>A</u>nalogues), are able to provide valuable 
improvements to oligonucleotides with respect to 
affinity and specificity towards complementary 
RNA and DNA oligomers. The novel type of LNA 
modified oligonucleotides, as well as the LNAs as 
such, are useful in a wide range of diagnostic 
applications as well as therapeutic applications. 
Among these can be mentlonned antisense 
applications, PGR applications, strand 
displacement oligomers, as substrates for nucleic 
acid polymerases, as nucleotide based drugs, 
etc. The present invention also relates to such 
applications. 
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(54) CI8WO=&^ii;] :tU=f^i^W:t3^H«m 



(57) \m)\ 

LNA (U-yi^-^tltty^i^Uti^miSim. \t. fflSIW^i 
7>^-fc>;^3iffl. PCR jgffl. «B«5:ty::fT-, SSI 




(2) 



i|ta2 0 0 2-5 2 1 3 1 0 




X fi, -s-. -NCR"*)- -ccr-'R")- ^wr^-)- -c(R''r«-)-o 

- -S-CCR'R'*K -C(R*R'*)-S-, -N(R''')-C(R^R^*K -C(R« R* * )-N(R" * )- j: 
Zf -CCR-'R'-mR^R'*)- H^hMK^^' 

B (i, Tict. KD^v'. ftSl^mj^?tL;t Q_,-7;i.3^^/, ft^lcm^tL 
7t Q.4-t;U:^;1/, ft^m$^^^*L;t Q-4-T->;P:^- + '>. ^lgS> DNA^^/^ 

R' ^^^l; 

R^\ R'-, R\ R'\ R\ R«\ R\ R- , R- (Tyn^-f ^W^^i)- h^^^ 

%^V:z.\^)\^m.^^-fjihmz P* ^^i:i]5^L'3r»/^ R\ R'\ R' i3J:D^' R" (n:^^ 

RfR")- -C(RO=C(R»)- -C(R")=N-^ -SKR"),- -S-^ -SO,- -J^CR" )- ^ 

J; a' >C=Z \_^^^ Z -S- ^J;?/ -N(RO- 35^f>^l^$*L, jS-o R" is 

;^J^yK-;^^ Ci-i2-7;i/^;u:^ 7';-;u. 7U-;u:a-^^/ 



(3) !|f«2 00 2-5 2 1 3 1 0 

75 y^ *>'^<tt;''vCC;.6-7JV^;v)75 y ^ 5f;;v/N'^-f ^y^J:^' 
->'(Ci.5-7;u:^;l/)-7 ^ y 7^ 7 -Q . 6 "7 -(U ^ ;W-7 5 y *;P5}?r. 

*y ^J:o*v(Q-6-7;w^;v)75 /-Q-6-7;v^;w-75y ;57;wj}^^^;w> Q 
d^y, Q-6-7;^+;^;^;^*^;^^^'>^ ^ho, 7-7 b\ 7.;^7 7-;^^ Q-e- 

;feJ:t>' R'\ R' isiO^R'* <7)v^ fti^^^^i^S*^? tt^ 2 o(7)|^vi 5 :^;^ 
>5^ * 7t v x 5 :^ fi> -^l:: o T±IE 1 1^ Dfl^(7) kf 7 V :^ h 

^.^Hf^h^j: ^i^'y'JiJ P^MMl'^ 

#^LTv>T P. P'^ 7^:(±e^v*;H^-^ttiTV>^v^t$S^S R\ R'\ R 
\ R"> R\ R"> R' '5:f>0'^c R"", R' isxi/ R" (7)#>^{±, ft^Jcg 

m-^n-fz ^-12-7)1^^)1^. ^Mi^n^^i^fz ^.ii-7)\^^=-)v. ft^i^si^^ 

idtz Q-i2-7;^^-^v, t Kd^v, Q-iz-t;!/^ Q-i2-7;v^^-;v^ 
7V-;v. 7'J ^;v:t^v'-*;i/^~;i/. 7'>) -ju^j-^s/, 7U-;i/ 
--'w^^v^ ^7-07 ->'v* 75 y. *y *3 i c/v(Ci-6-7;v^;w 

)75y. ;^7;i/yt^^ Jl/, ^J^XlfV(S^-^-7)V^)V^-7^y-tl}Vt'=:-)i'. 7 



(4) 1^^2 0 0 2-5 2 1 3 1 0 

i.6-7;u^;u-7 ^ y ;^v^^'-K^;^^ Ci-6-7;u^;i'-* ;i/5i?^;u7 ^ y . 

h\ Ci-6-7;w:^' y •< ^->> ;^;U'J^y, Ci-6-7jv^;w7.;w:^>:::.;v;^-^->> - 

hn, 7>^h% ;^ ;i/ 7 T ^-6-7 JW^^wf-^ts ^^^^>', DNA^>^^-:^ 

^is K/i^^^tei!:LT«J^$*L. iv!:-e7'J -Ji/^ J:?>'^to7'J - 

:^-^v> i^t^v. -r 5 y t7t(ifti:mi^?tL7ty f-v-^^^u^LT'b J: < . 
^TtfiftirJw -0-, -S^ -CNR")- Ti^hM^^ifi^ 1 \ik±<D^f^W>^/ 

^t::J:oTiiJ>}3if tL35^o/t ;tfi*M^^rtTi/^:2, 1 ~ 5 <7)^^lii^7 JV+ 

Ci) Lm i!)t2m^^^i-^i^ mUi^x-^^t^. R' ^J:r/R' fi-iitic>5ro 
X -0-Q\-Q\, - is XV -0-CH,-CH,-CH,- H^hMISi^ fli> \f y -y :U Jl^^WM-tf 

9 

(ii) LNA7!,?2ltS^ F^^^-e^>-2,i: R' idXlf R' ti-^ti::^ 
oT -CH,-CHj- -0-CH- ^^f,S^?tLS If 

(iii) LNA 3 i^stJ^ y l-':t V vmn^X-^ t § , R\ R' i3 J: R' ' {i-^ 
tci o T h V V :^ -CH^ -CH(-)-CH, - ^ ^ij^-fr f ; 

Civ) LNA 56^23^5^^ K«ia<*T-2b^t I. R'* R'* {i-^ti'S: 



(5) #^2 00 2-5 2 1 3 1 0 

[W^^3] 1-10000 (7)-^^ I (7) LNA ^sJiiD^X^H^^I-^^^ ^';^- 
v' K *3 J: >' K^ia#;i^ f> iil^ ? n ^ 0~. 10000(^ ^ iJ' V K f> 
. fzflL^^ V^'y K<7)^i3 J; 0^ LNA (7)^(7)^tt{±/I.-^ <tii2. UtL<\t 
^^'Sr< <i 3T-^i,> ^Jx.«'2~-15000o|EHT-^)^. m^:^ 1 t (i 2 C7):t U 3- 

[M^Jl 6 1 ^mmy<D^ I a 
[it 2] 




[^^s P. P\ R\ R\ R-, R' XXf R" (i. m^^l- 

{mt.m\ x^^ -ccR-'R'*)- -s^ ^xxf -^(s^"^- -h^hWR^^ 

. ftfi L< »i -S- -NCR"*)- ^^^P^M^^^ti^ #1:: -0- x-^hW^ 



(6) !|t^200 2-52 1 3 1 0 

•R*X-Y-(CR*R*X- -(CR'R-X-Y-CCR'irX-Y-^ _Y-(CR- R* ), , , -Y-, -Y-(CR'R*) 
,-Y-(CR-R-),- -(CR-R'X,,- -Y-^ -Y-Y- [-:i-c% # Y -Si(R 
•)^- ^(R*)- >G=0, -C(=0)-N(R-)- ^XV^ -N(R-)-C(-0)- ib^jZ LTS^^ 

,-7;u3i|r->^ ft^timi^^itL;^ Q_6-7;v^;u. DNA ^ y^-^u-^-. % 

[W^^^ll] -Y- -CCR'R' -(CR*R*),-Y-(CR* 

-Y-(CR*R*X,,-Y- [;i:^T'> r s o^^lJ 0-3 t?^^ 

[m^^Sl 2] Ci) R^- iSctt/ R" ^^/^-^tH'^oT, -Y- -(CR-R-),,. 
-(CR-R-X-Y-(CR*R*X- if^XXJ^ -Y-(CR* R* X , , -Y- ^^.^Ml^ ? tL^ v 

(ii) R' iSiO*' R' j!)«-^itlC^o-C. -Y-, -(CR'R*),,.- -(CR* R* ), -Y-CCR* R* 
X- idJiV' -Y-(CR*R*X,,-Y- T!)^hM1R^fl^\£^Vfj)l^MML'^ 

(iii) R'" ^iiO' ;65-^tt^^^oT, -Y- -(CR-R*X..- -(CR- R* X -Y-(CR* 
R'X- idXzr -Y-(CR-R-X..-Y- ^^hM1Si^ti^\^yP^)\^^MML-^ 

(iv) R' i^XUP R" ;^s_^n^^-c, -Y- -(CR'R*X.,- -(CR* R* X -Y-(CR* R 
'X - ^J:a=" -Y-(CR*R-X.s-Y- ^^f)«$^^ti^ e9v*;v^#R^t; 

(V) R^ ^iO'- R' 5()^-^iC=^oT. -Y'-, -(CR*R*X...i-. -(CR* R* X -Y-(CR* 
R'X- ^XU -Y-(CR-R-X..-Y- ii^hMM^fih^yyitDV^MmL'^ 
(vi) R^* isia^ R^* i)^~mK^j:'oX -Y'- -(CR* R* X . x- -(CR* R* X -Y-(CR 
'R*X- idXa -Y-(CR-R*X.»-NR*- 7!)-^hmil^^^\::yyt)V^MML> tfz 



(7) i|t^2 0 0 2-5 2 1 3 1 0 

(vii) R^* R^* i)^~mKrj:^x. -Y- -(a*R*X,,- -CCR* R* X -Y-(CR 

•R'X- idi.xf -Y-(CR"R-),,,-Y- 35^t,M«^$tL^if 

^^o Y' (J -NR*-C(=0)- is.):?/ -C(=0)-NR*- jj^^^^^^tl^] 

(i) R'* *5j:t>^ R" i)^-mK^£^X. -0-. -S-, -NCR*)- -CCR-R-),,,,,- - 
(CR* R' ), -0-(CR* R* ), - -(CR* R* ), -^(CR' R* ), -(CR* R* ), -N(R* )-(CR* R* ), 
-0-(CR-R-X,,-0-, -S-(CR-R-X„-0-, -0-(CR* R* , , -S-, -N(R- )-(CR* R' , , - 

-0-(CR-R*X,,-N(R*)- -S-(CR*R*X,,-S-, -N(R* )-CCR* R* ), , , -NCR* )- -N 
(R*)-(CR*R*),..-S- _S-(CR*R-),.,-N(R*)- ^^hMK^^^^ y V iJ )V 

(ii) R^ J^XXf R' ij'-mKiii^X. -0-> -(CR-R*)„,-, -(CR* R* -O-CCR* R* 
), -(CR* R* ), -S-(CR* K\- j^^Xf -(CR* R* \ -N(R* )-(CR* R* )s - ^ ? tl 

(iii) R^* ^axf R' i}^-mKrj:^X. -0-, -CCR*R*X,,-, -(CR* R* ), -0-(CR* 
R*X-^ _(CR-R*X-S-(CR*R-X- ^iiif -(CR*R-X-N(R*)-(CR*R*X- ij-^t^'M^^ 

(iv) R* ^Xlf ^' ;i)>'-^tCJ&oT, -(CR*R-),-0-(CR*R-X- -(CR- R- )^-S-( 
CR'R*),- ii^Zf -(CR*R*X-N(R*)-(CR*R*).- f,-^hM1R^ fl^ y V )V^MM 

t; 

(V) R' ^J:^' R' i}^~mKfj:->X. -(CR* R* ), -0-(CR* R' ), - -(CR* R* ), -S-(CR 
*R*),- iS^X/ -(CR*R*),-N(R*)-(CR'R*),- i!)^hm^^ }^ y 'J It} Jl^^MML 

(vi ) R^ * is J: 0*' R^ * o T . -(CR* R* X -0-(CR* R* ), - -(CR* R* ), -S- 
(CR*R*X- ^JiV^ -(CR*R*),-N(R*)-(arR*).- i(,^hm^^il^\^ ^iy't 

(vii) R^* i^Xl/ ^^'-^tlc^oT. -(CR*R*),-0-(CR*R*),- -(CR*R*),-S 
-(CR*R*),- jsJ:?/ -(CR*R*),-N(R*)-(CR*R*).- i^hM^^ \f y 



(8) i|$«2 0 0 2-5 2 1 3 1 0 

* ^ X {i -S- ^ J: 0*- -NCR?^ )- [CliT. 1^ (i7)C# t H Q-4- 

(O-^ii^^pti: < 1 0(7? LNA liigffl-eg -2>. M^Jl 1 2 (7):t >; ^fv-^ 

%^fz Q-6-7;v=?^->;$^«b«^?tL, ^^^o R'\ R\ R' ^sJiD^^ R" fi^Kt^r 
9] B ii'^im.^iS'hmi^^^mt:^! 5-1 8<7)i/>Ttt;$^(7) 

=i-y^i[,x:^^T:^yt^h'mi^^h\ i//!.-^ < t 1 00 lna [^^t-. 

[lt^:S2 1] M'yVUy^if- -(CH^)^.,- -c^&M^J|i 6 'J a-^- 

o 

immM2 3] Xji,? 0 T«^<). R"* )6^'7lc^. n Kn^~>*3j:TOSl::S 
^^^fz ^.e-7)Va^-y:d-^hmiK^^. i}^-^ R'\ R'\ R' i^^U R'° >i)^'7lc 
^*^l*-r^m^l®2 2 (7):^ 'J 



(9) 



i|fa2 0 0 2-5 2 1 3 1 0 



m^m2 4] \dyiy'ij)U^^ -(CH,)„.,-0-(CH,X.,- T$>hmtM2 3 
7;V::r^->. ft^t^t^^tl/t Ci-6-TJU^;W^ DNA > ^ - ^ - , iTfe-ft 

[ll^]S2 7] {i^-^j:<ti> lO(^LNA<^t:7V5t,;w4,,^ ^ R- DMA ^ 
V^-:^^-^-^ 7fc'fb^Wt^^S'l*'5r^. ^^k^«3J^^S14'5r^, ^U-h^. V 

[m^m2 8] L>JA(^) 50?-jag5l^ la $:;t1-^M^ai4-2 7(7)(,>rtL 




la 



(10) #^2 00 2-5 2 1 310 

^Xl/ R^* fi-*tll'^oT. -S^, -NCR*)- -(CR'R-X,,.,- -(CR'R 

• ), -0-(CR- R- ), -(CR" R- -S-(CR* R* ), -(CR* R' ), -NCR* )-(CR- R* \ -0-(C 
R-R-),,.-0-, -S-(CR-R-),„-0-^ _0-(CR*R-X,,-S^^ _N(R- )-(CR* R* ), , . - 
0-(CR*R*X.,-N(K-)- -S-(CR*R*X,.-S-, -N(R* )-(CR* R" ), , , -N(R* )- -N(R*)- 
(CR*R-X,.-S^ i^XU -S-(CR-R*)„,-N(R-)- (biiJ^ $ tL^ 7 v :^ Jl'^^l* 

l;c:c!it'# R* itAM> ^^ttr^s Tvh% z/ry. hkd^->, ^ 

i.«-t;w3^->> ttl:icS^?tL7^^ Q.e-T;i-^JU^ dna ^ > ^ - :^ i^- ^ 

ii-mKti'^XZlS.^^^^MMLX ^ X < . r s (r)^/r\t 0-3 

* (D^^ii. Tfct. -tt^iCt^^tLTt Q.e-TJU^ji., fti^tC-i^^itLTt Q.e- 

Ci-6-7;u3^'>:^7;u7K-;u^ Q-6-7Ji^'ir;u?& yjc^u^ju, 75 y 
, ■-■ey;fe<tofvCQ.6-7;w^;u)75 y . ^ y ^xxf~y(.^.B-7 

7vKs Q-6-7-'U* y -f y,;u*y. y.;i/7 r-^i^^ Q-6-7^^^-'^f■ 

(Dm^m 1 (7):*- 3-7- ^ 0*^^(7) i^lt**^^ j: a=?g^#i)ptao 

7;W3:^->, tL;^: Q-«-7>'W^;W. dna ^ > ^ l^- ^>f|^ 

-S-(CH,X.3- -(CH,)„.,-N(R'')-CCH,X.3- J; -(CH,),.,- Hj^^M^^fl^ 



(H) i|t«2 002-52 1 3 1 0 

I»^JI2 9 ~ 3 OO;^- =rv-o 

m^ms 21 \£yP:fj)Vf}' -S-CH,- ^^z/ -N(Rf)-CH- 

. B{if-^>, ^->>i3 7 PjSlf^^tL;!, ] t)?^:!) mas 3 3 

2 9 - 3 4 <D\^^'fil7!)^(D:^ =f-7-o 

[m^l5 3 6] LNA («) <^>/^t*tL75^(^J5 KM^-^^^J^ -0 

- -S-^ -NR"- >C:=0, >C>NR"^ >G=S -Si (R"), - -SO-^ -S(0),- -P(0),-^ -P 
(O.S)- -PCS),-, -PO(R")- -POCOCH,)- i^Xl/ -POCNHR")- R" (i 

-CH,-, -CH,-CO-CH,-, -CH,-CHOH-CH,-, _0-Oij-0-, -O-CH^-CH,- -0-CH-CH= 
^ -CH,-CHj-0-, -NR"-CH,-CH,-, -CH, -CH^ -MR" - -<:h,-NR"-CH- -O-CH^-CH^-N 
R"- -NR"-a)-0-, -NR"-a)-NR"- -NR" -CS-NRI^ -NR"-C(=WR")-NR"-, -J^R"-CO- 
CHj-NRT-, -O-CD-O-^ -0-CO-CHj -0-CH, -C0-0-, -CH^ -CO-NR" -O-CD-NR"- 
^ -NR"-C0-Oi,- -0-CH-CO-NR"- -0-CH, -CH, -NR^ -CH^-NRf-O-, 
-CHj-0-N=, _CHj-0-NR"-, _a>-NR"-CH,- -CH^ -NR!* -0-, -CH^ -NR" -GO-, -0-NR"- 
CHj- -0-NR"-, -0-CH,-S-, -S-CH-0-, -CH,-aH,-S-, -O-CH, -OH, -S^CH,- 
CH=, -S-CH,-CH- -S-CH3 -CH, -0-, -S-CH, -CH, -CH,-S-CH,- -CH, -SO-CH, 

- -CH-SO,-CH,- -0-S0-0-, -0-S(0),-0-, -O-S(O), -CH, -0-S(0),-NR"- - 
NR"-S(0),-CH,- -0-S(0),-CH,- -0-P(0),-0-, -O-P(0,S)-0-, -0-P(S),-0-, - 



(12) i|$a2 00 2-5 2 1 3 1 0 

S-PCO),-(>-, -S^PCO, S)-0-, _s_P(S),-0-, -O-P(0),-S-, -0-P(0,S)-S-, -0-P( 
S)j-S-^ -S^P(0)j-S-^ -S-P(0,S)-S-^ -S^P(S)i-S^^ -0-P0(R")-O-^ -0-PO(OCH 
,)-0-, -O-POCBHj )-0-^ _0_PO(NHR?' )-0-^ _0-P(0)^ -NR" - -NR» -P(OX -0-^ -0-P 
(0,NR")-0- feio? -O-Si(R"),-0- Tfi-^hMK^fl^mi^M 36(^;J-.;=fv^o 

imtmS 8] LNA im) (7)\^^rit:^^(7yyi^\y^z/Vm^^^i)K -CH-CO-N 
R!'_ _CH,-NR"-0-, _s-0i,-0-, _0-P(0),-0-^ _O_P(0,S)-O-, -0-P(S)^-O-, -MR 
"-PC0)j-O-, -O-P(0,NR!')-0-^ _o_po(R")-0-^ -0-P0«H)-O- ^XXJ^ -0-PO(NH 

R')-o- [c:i-e> R" (AtK^^ J: ci^ Q-.-r^i'^jw^a^i^S^^^ti, R" 

^>5'5{>«> tKS. -ttiltifiM^ti/t <^-,-7)u^)u^ ^MKW^^fitz Q.,-t;p 

h\ Q-6-7;u:^y ^u^^v^ 7v;u*y, 7>;^77^;^^ Q-6-7;^^;^f-^^^ 
DNA ^'fb^e^lliffitt'Sr^. ^'fk^fl^J^mt^'S^^. ^V-h 

il|5!j^(i-^?tt^^-QT. ;^-^V'^^l?^LTt J: < . iiT- R"' im^-t:h:^^\d 
&5i)^ P* i/cfie^v^JUtft^-^f tl'^V^ LNA<^^J^^ R^\ R\ R^ 

, R^\ R*\ R\ R'\ R«^ R«\ 1^ ^xzj^ f^' <D^>(rt^^n^^m-r:hm^m 

1 ~ 3 9 (T^V^-f tL/6^0;f U a'Y-o 

Q-6-7;p=i4r->. tt^tct^^tiTt Q-6-7ju^;u?!7 ;w 



(13) ittaz 00 2-5 2 1 3 1 0 

x-h. h ';*7.7x- h*5<J:t^' -W-A' [^^T% W -0-, -S- -NCR 
7 - ^v'iS J: U*' -^-A' W -O-, -S- ^3 J; a' -N(R" :>-i!)^^M 

IR^ii. R" {i7K^*5J:t>' Q-6-7JV^JV5^^^)iH?^? tt, 75^0 A' {i dna ^ > 
:^ 1 ~ 4 1 <D\^>'ffl-d^<Dt 

C-[Nu-L]„ c „3 -[[LNA^L], , , , -[Nu-L]„ ^ , , ], -CT V 

q li 1-50 x-$) y) ; 

n(0), n(q) (0#^fi. ?il£LT 0-~100(X) I9 ; 
mCl), mCq) <o^Ar\i, ^xLLX I-IOOCX) T'* I9 ; 
7t/iL> nCO), n(q) ^sXXJF mCD, ••^ mCq) (7)mW 2~-15(XX) T'$> ; 

^ LNA {i^c^J' l/:^--> K^-l^^^ijitTSifrCt ; 

# L {i, Nu ^ LNA ^^hM^^ Hfz 2 ^(OM(r>m<0 ^ ^ K^^S-^^- 

# LNA-L ii-iig^ I: 



#^2 0 0 2-5 2 13 10 




p- 



B 



[»^]S4 4] ^: 



Um^r'mML. t {i 1-5 -e^ I9 , w l~50-e^;i,] co PNA^y- ^ ^t: 
iT^^li ssDNA HM1--6JtiipL;tm'l4>^^1-^®*lIl~4 4 (^^^t'tL;54i «!: 



6 




AASC 



(15) i|fa2 0 0 2-5 2 1 3 1 0 

[m^lg 4 9 1 ^® (LNA i; ^Hf ^ A )^:t1- K^lg 1 ~ 4 

V^'yYm'&,W(r>^Xhh] W^]®5 0<7);^-9 3'v^o 

[M^Ji5 2] ^^^^ v-^v K^^!^i#$-^<'^4^v^ m^r^^mm^£^ 

m^-')^^i^V^^Y(r>X (9^^^>^< 4.0 riiv^ RNA :tV=r^ 

<*3*^ 1^ ^ 'J V - o 

[m«5 3] Tm /i,>>a:< 4j 4.0 X N <Cig(/^ [i^T-. N {ijj ^ 

[m^Jl5 4] 1-4 9cov^rtL^^Tgft?tL^c^)(7) 

^X-1h^) ^Sr^-r-g.] M*il5 0 S ;^>:(i5 2(^:^'; :3'v-o 



(16) #^2 00 2-5 2 1 3 1 0 

m^mSS] ^P^J:<th ^|f5$tLT»/^&W^]®5 0 iTtliS 2(7) 




li 



9 

Q *3 Q* (±. AM. TV h\ /NDy>, vry , h n Fn^v 

^ Prot-O-^ Act-0-^ ^;U;^7"h. Prot-S-^ Act-S^^ Q.6-TJU^;i'f-:^-. TX 
Prot-N(R"K Act-N(R»)- ;t (i vCQ.e-T ;u)7 ^ ^ . ft^ll 

Q-6-7;w^^;i/> fi^iw-g^fi^ti/t Q-«-t;v^:=.;v^ ^ -ty^T. 
:?j;ujK^->. x;w^>y, Kn^'>p< f-;U, Rrot-O-CH^- Act-O-CH,- y^j 



(17) !t#a2 00 2-52 1 3 1 0 

^f-;p^ Prot-N(Rf)-CH- Act-N(R")-CH^- ;< 

(i^T\ Prot iiJtil^'fl -OH, -SH -NH(R") <D/ztb<7)Um^-C^ 

19. Act ii^ti^^fi -OH, -SH ^XU -NHCR") (7)7t fSfmblt?^) >3 > R" (i 

(i) R^' ioXlf {i-^lI>^oT. -CCR-R- -CCR-R-X-0-(CR- 

R*X- -(CR*R*X-S-(CR'R-),-, -(CR-R-),-N(R*)-(CR*R-),- -0_(CR- R' ^ ^ , -0 
- -S-(CR-R*X,,-0-, -0-(CR*R-X,,-S^, _n(R- )-(CR* R* , , -O-CCR-R'X 
„-N(R*H -S-(CR*R*X.,-^, -N(R*)-(CR-R*),,,-N(R*)- ^^(R* MCR* R* 
-S- ^XX/ -S-(CR-R*),,,-N(R-)- 7f)^hmiK^fi^}^yy:fy )i^^M^L> 
Cii) ^iO*- R' (i-MlC;5roT. -(CR-R'X,,- -(CR* R* -0-(CR- R* 

X - -(CR* R* -S-(CR* R* - is J: 0=- -(CR* R* -N(R* )-(CR- R'X- j^-hMK^^ 

(iii) R^* iiXt/ R' (i-^tlC)^oT. -0-. -(CR-R-),„- -(CR* R* -0-(CR- R 

• X -CCR- R- -S-(CR- R-X- ^XZ/ -(CR- R* ), -N(R* )-CCR* R* X- 7!)-hm^^ 

Civ) R» ;^J:c;^- R" {i-Mi;)^oT. -(CR*R*X-0-(CR*R*),- -(CR* R* ),-S-( 
CR* R* ). - ^ J: Xf -(CR* R* ), -NCR* )-(CR* R* ), - $ tLS 7 v ii ;v ttU^ 

t; 

(V) R^ isXXf R' {t--mKtj:^X. -(CR*R*),-0-(CR'R*).- -(CR* R* ), -S-(CR 

• R* )s - is J: -(CR* R* ), -N(R- )-(CR* R* X- -b-^hM^^ ti^ i^y'J^ }\^^MML 
',tfzit 

(vi) R^* ^XXf R'* ti-^tC'SroT. -(CR-R-),-0-CCR*R-),- -(CR' R- ),-S^( 
CR*R*),- ^XXJP -(CR*R*),-N(R*)-(CR*R*),- tL^ tf 7 

(vii) R^* axi^ R" (i-^tc?^o-C> -(CR*R*),-0-(CR*R-),- -(CR*R-),-S- 
(CR* R'X- -(CR* R* ), -N(R* )-(CR- R* ). - ? *L S tf ^ v 5!7 ;v =Sr ^ 

CICIT. ^ R* (i. /^D^'>, 7vh\ '>Ty^ -hn, Kn:^^/, ;^ 



(18) #^2 00 2-5 2 1 3 1 0 

i.6-T;pn^'>. ^MKM^^fifz ^ ^ y^^^'^u^^^^ 

3 -e* >9 . ^c/i t f+s <7)^ft{i 1 - 4 ;s> ; 

;vyK-;w, Q-i2-7;w^;v:^'>'V'K-;w, 7V-J^^ 7 U 

7';->'^^^->^ 7 V --'1^;^ ^t'ot ^) - ^ra7 

^v'-^jvjK-;!/. ^td7 V ^7^n7';-;w*;i/'i^^:::-;i' 
, 75y^ ^J:0^v(Ci.«-7;i/^;v)7^ y ^ :!&;^/^*•^^' ^y*3j:i/v( 
Q-6-7;v^;w)-7 5 7 5 y-Ci-6-7;v^-'V'-7 5 y * 

. ^ yi3J:?/vCCi-6-7;w^;u)75 /-Q-6-7;u^;u-75 y ;!7;p*'~;u, (;.« 
-7;u+;u-*;i^^}?:=-;w75 y ^ *;wa5 Ci.e-7;u*y ^ 
y, Q-6-7;i^^;vxjv*-;i/t -hn, 7vh\ 7.;u77-;v^ Q-6-7 
;u^;uf-^. y^uyy, DMA ^ > ^ - :^ i^- ^ Tfcik^fitil^ivSitt'fcl. ^-fbf: 

. c:iT'7'J-;i/^cl:y^^TD7';-;v{ift^lcll^$;tLT'bJ: <^ ^:iT'2^ 
?tL7ty f-P^^i:ii^LT<> J: < > tfzit -0-, -S- -(NR-)- j^^l^M^ 

a' Q - 4 -7 ^ <^ ? ti ; 

Tt/it^l <7)^i^t LT> 



(19) i|$|g2 00 2-5 2 1 3 1 0 

(ii) isXX^ ^ (±-^tlc>5roT -OH^-CH,-, -0-CH,- ^XX^ -0-SiOPr),-0 

-Si c Pr)^ -o- ^ $i ti s e 9 V * ;u t' ; 

(?) J? ^ l^^- K^1!Jl^*:(J^m> LNA)'5r ^ anw-e<7)^^M*3 J: C^WAPtSo 

[M^il62] -0-, -S- -NCR"-)- ;$.t,S$^$tLi,ffi^^M 

6 0-61 (7)V>f ti^^(7)^ ^V^v K^l^i^o 

R\ R^\ R\ R»\ R^\ R» ^ j^xi R'* O^&^t:,^ 7Kt> tttt::t 

Q-6-7;w^;i'*;w**^;u> 7^/> *y ^3 J:t>'->'(Ci-«-7;u 

^;v)75y, :^;wn^^.<;v, * y i3 J:(y''v(Q-6-7;i/^;v)-7 5 y-:?!7;v*"-;v 
^ ^.^-r )\'-ts )\^-^-:^)^T \ ^ ^ h% 7vh\ Q-6-7-'1^p57 y ^ ;u 

^•^->. ;^;^7T-;^^ Q-6-7J^^;^f•:t^ dna 

J:avNnr> [c:c:t% 2 o(7)v x ^ :^;^fi^^S{i-^tH'^o-C, 
v^-^LTsfc J: < . CCT R"* Ji> ;i?H£T^5()^'e7v*;Kf l^i-^f tLJ^v^t 
§^ 7}C^*3 J:0^ Q-4-7;i/^;p56^^MI^$tL-l>. T^c/ittFn^v, 7^y> 

^ R-^ R\ R-^ R\ R-^ R- i^lU R\ R'\ R\ R** (7):&.*;0>\ ;!|ct^« 



(20) #^2 0 0 2-5 2 1 3 1 0 

□ :^-->^ Prot-0-^ ptJU^^h^ Prot-S-^ Q-^-T^W^ ^I'f-^i- ^ 7^/^ Prot-N( 

R")- >ty-f ;t:(iv(Ci-6-7;v^;w)7^ y . '^%v^mk%^fz ^.^-T)\^n^ 

z/. BMKM^^flfz ^-6-7)V^}V, ^MKM^^fifz C,_,-t;u^-;V, ^ 

Km^Ki:^. ^U-hM. V:^''yh\ 7.;v*y. H 

Kn^v^f-;u, Prot-O-CH^-^ -^.^y^^ji,^ Prot-N(R" )-CH *;U7K^>'p< 

[cc-e. Prot (i -OH, -SH -NH(R") ^ti^ti 

Q* {i7tc^> 7vKs /NDy:/, ->7y> -hn, e Ko^->, Act-O-, 
•7-1., Act-S-, Ci.5-7;udf ;^f-;t^ 7^/, Act-N(R" )- ^y-$ 7t{i v(Cl-«- 
7;^^ >'V)7 ^ 7 . ft^i^i^J^^ti^^ Ci.6-7;i/3^->. ft#tcl^?tL^j Q-6 
-7J^^J^^ ft^i^Si^^ti/c Q-6-7JU^-->'U> -tt^l^Si^? tiTt Q-6-7;u 

, Act a -OH, -SH ^j:a? -NHCRT) ^tl-etL(7)^St4ST-* , R" (iTlct^J: 
[W^JI 6 7 1 -1^^ na : 

['ft 7] 



(21) 



#^2002-52 13 10 




6 0 - 6 6 li*3V^T^^L;tti3^)-C^i)] 
^^^-ri.M^tM6 0 - 6 6 c?5V>TtL;^^(0p? l/^t^ KIS{!Jl#o 

mtm 7 0] X 0 19 , ;(?^'7lc^. t: Kn ^ J: TOEic 
$tL;t: C,.,-T)V:n^z/7i^hm^^fi. i}^^ R'\ R\ R' i^lXf R'* {iTicf *r 

[«^JI7 1] lf7V*;W7{)^' -(CHJo-i^(CH,X.3- -(CH,)„.,-S 
-COH^X.,- _(CHj„_^^N(Rf)-(CH,X.3- Hi^t^WR^^hm^-^l 0<7)^ 

[M^II 7 21 \£yV^ )Vii^ - -S-OHj - ^ J: J7 -N(l^ )-CH2 - 

[m^Il7 3] B ;{?^^:^^35^f,:i$^$itLi>M5RJl6 9 - 7 2 OV^f tL7)^<7) 

f-*::^>';fe<tU^i>'7^>';5^JbM«?$itL^] <i: t =b 1 o<7) LNA [i^-e 



(22) 



#^2002-52 1310 



m^mi 8] krvv*JW;()^^ -(CH,)o.i-0-(CH,),.,- -C^^^^:g7 7 
[^^Jl7 9] -(CH,X.,- T^;|>M^Il7 7 J? V 

[WtMS 0] loo R* 5()^'7kt^ Kn^>/, ffi:lcl|^?tL;t: 

[m^^lSl] /J'^'Sr < t lOO LNA (^fc- ^->f;^;i.4.<^^ R* DMA 

[m^JM8 2] LNA(^) ^^-^^i ai:^-r^m^M6 8-8 1 <7)i/^-f 

[W*]g8 3] -iSg^na: 



B DNA ^ ^'fk^^jlc^Stt'^^. ifc'fb^fi^tcfS'fi'S: 

R" 5(>^^ Q* T$>y); 




lia 



(23) #^2 00 2-5 2 1 3 1 0 

, Prot-o-^ Act^^ p<;u:^yh. Prot-s-^ Act-S^^ Q-e-T . 7^ 
Prot-N(R"K Act-^(R")- ^ y -J f± v (Q-6-T JV)T 5 ^ ^ fttJt:: 
mm^gti/: Q-6-7;U3:^i/, ft^lim^^itLT^: Q-e-T^w^Ji/. 

Q-6-7;Vl>-^;V, litJCU^^tl/c Q-e-TJl-iJr -;l/;t^V. tEEi^EJ^ 

7 i ^ h . v;^;^ 7 X - b . h V 't^7^ 7 x - h > DNA ^ > ^ - ^ - ^ ;)^>ft 

l^/^l'JtK^v', 7.;i/5^y, H KD^vp<f-;i/, Prot-O-CHj- Act-O-CH^-^ j^y 
Prot-NCR' )-CH - Act-NCR" )-CHj- j!; 7.;v*y^f- 

;!/ [ii-e. Prot {i -OH^ -SH ^^xi -NH(R") ^ tl-Ftl(7?'KMST** ^) . Act 
(i -OH, -S^ ^^XJ -NH(R") ^*L'rtL<7)m'MT^) "9, R" (i^Kt^S J: t^' 

R'* i^lXf R** {i-^H^oT. -0-. -S -NCR*)- -CCR-R'X,,,,- -CCR'R 
• ), -0-CCR* R* ). -CCR* R* ), -S-CCR* R* ). - -CCR* R* ), -NCR* )-CCR* R* ), -0-CC 
R*R')r..-0-, -S-CCR* R-),,,-0-, -0-CCR*R*),,,-S-, -NCR* MCR* R* ), , , - 
0-CCR*R-X,,-NCK")- -S-CCR- R*X,,-S-, -NCR* MCR* R* ), , , -NCR* )- -NCR*)- 
CCR*R*X,,-S- j^ixi -S-CCR- R*),,, -NCR*)- i)-^hmi^^hMv 'J ii )\'^'My^ 

Q.6-7;i^=r:^-v, {i.m^W^'^^fz Q-«-7;v+JV^ m< ^ ^j^i,^ ^ ^ 

R'\ R\ R\ R' li^iiXf R" 7Kt> ^.^^mk^^tz Q.,- 

, C^-6-7JV^";V'^^v^ )\^-=i ^-ylj Q-6-7 

75 y^ isJ: Cl^'yCCi.6-Tju^;u)T 5 y , 



(24) #^2 0 0 2-5 2 1 3 1 0 

7.;w7 7-;v> Q-6-7J^4^;^f•:t^ dna >f 

mmMS 5] t:7v*;W^^ -(CHJo.,-0-(CH,X.3- -(CH,)„.,-S 
r*.->* J: 0^:5^7- >;5^?>M*^$*i^] *3 J: ^'/^^'^ < t ^ 1 o<7> LNA 

im^ms 9] B tm^Mi^MML. x -o- -esi,*), r'* ^xzf r*' 

-MlC^roT. -(CH,)o-i-0-(CH^X.,- -(CH,)o.,-S-(CHX.,- i^XXf -( 

CHjo-i-NCR^MCHJi.,- [-^-e, R" itymisxif (^.A-T)i^^)VT;)-^hmK 
^K^] ii^hM^^ti^^y'y'^ )\y^M^L. Q (± Prot-O- ^M^L. R'* 



(25) !|ta2 0 0 2-5 2 1 3 1 0 

[i^T^ Act i^xif P^ot im^M5 SV&mL/zt^^-Ci)^] 

(CH,)o.,-N(R-MCH,),.,- [::ix% R" {iTlctiScto^ <;-4-7;w^;wj5^e)m 
igtLTt Q-6-7;w=i^->, -tt^t^-Sl^^tiTt Q-6-7;u>5r- ;i.:t^^/, ttmi^t 

7;u^;i^)7^y> ^mz%^^^tz Q-6-7>'U3^>'> ft^fcSJ^? ti;:: Q., 

-7;v-t;i'. '^Mr^W^^^tz Q-6-7;w^7-^;v. 'tt^t^EJ^^? ti/^ Q-6-7;i- 

6-7;U^:=.;U;^-^:/;5^(?,M«^?tL7^^ Q* . ^ tt^l^EJ^^tlTt 

Q-e-7JV^;v. -tt^i^mi^^tL/c Q-6-7;i/^-;w*5J:TOS:iclj^?tL;t Q 

.5-7Jl-^^;i^;5^^iiJ^$tt. R'\ R\ R' ^J;a=~ R'* 

\Zt£<,X. -(CH, )o . 1 -0-CH=CH-^ -(CH, )„ . , -S^H=0^- i^lxf -(CH, . , -N 

(R'')-CH=CH- R' \ti^%^ix:^ ^.A-'Ty^^)\'i^^hWR^'i^h^ ij^h 

75y. -ty-^/cfi-7CCi-6-7>'w^;v)7^y . c,.«- 
7Ji'=i^v, tt^ji-life^tiTt Q-«-7JU^^;i':i-^v. ft^ic-iJfe$tL/c Q. 

6-7;l/:^:r.;^:t^v'^ ^y*7.7ji-h. v*7: 7 ^ - ^ ^ i ^ 'J Jf^:^ 7 ^ - 
M^fj^^R^tL. R'* 5i)«7fct^ 7-7 h\ >/7y> ::=-hn, H Kn^v' 

. y;i/^7"h. Q-6-7;w^;wf-^. 7^y. -ty-i 7t:tiv(Q-6-7JV^-;v)7 

fttt-li^?tL;t Q-6-7;i/rr^>/, tt^mi^^'tl/i Ci.6-7;i,^;i.^ 



(26) 4t«2 00 2-5 2 1 3 1 0 

t^y'Tff^hMIK^ti^ Q* R' isJ;^^ R" 

[ffi^ JS 9 2 ] (IR, 3R,4R, 7S)-7-(2-> 7 ^ ^ h ^ Cv ^ V ^ n ;V 7 ^ 

y ):}^ 7 -f y ^ v)-i-(4,4'->'p< h ^ >' > <j ^ ^ f- ;w)-3-(^ ^ y-'\.- 

y{ )V:>-2,5-^y^^^]£i^^ D [2.2.1]/N>/^ ClR,3R,4R,7S)-7-t Ko^v-1- 

^ D [2. 2 .1]^ y ^ -7-0-(2-i^ U U 7 i ^ ^pJh 7 X - h )^ J: CIR, 3R,4R,7 
S)-7-ii K n ^ v'-l-(4,4'-i;^ h ^ -> > U f- JV:^ ^ -> ^ ^ ;v)-3-(f- ^ > -l-^ ;v 
)-2,5-v^^-+Mi O [2.2.1]/\7°^ >-7-0-(H-.t.x*^>- h ) ^ 0* tL f> 
(75 3-(-> h -> . 3-(h7 9 3-(7 f-'r. >-W -'W)^ XX/ ^ 

[m^J|9 3] \ ~5 9<7)V^t'^75^(7) LNA >)^%-^ ^) rf ^ ^ 

m%-^ 9 4] LNA j^Kif^j- i; ^% ^ v^i- YtiK 'J ^' k::^- Ki3 J: Xf 

[W^JJ[9 5] LNA oj^,^^.%.56^^^fSf'tt^tffl^tt LTi.^t 7ti6 
<^;^- 'jrf^:^ K<7)t^;tj 1^1151-^ M^Jl 9 SO^^fflo 

m%'^ 9 6 1 ^ > t^ 7 > y U n ^ * 7 ^ h% ^ 

3*^ l/^f- KcT^IS-^^cT^l^jitfflcT^m^i^e 0-92 <7)^>-f tL3$^-e^^?tl;t L 
NA <^j$fflo 

[W*]S9 7] W^Jgl - 5 9<7D</^t'tL)$^T'S^$tL^cJ: ^ ^5: LNA 



(27) #^2 002-5 2 1 310 

[m>^m9 8] MmKm±^j:mn<^^nt Lx<Dm^m6 o~9 2m>r 

10 1] r^ifli t LT<^. 6 0-92 <?5V^f ttid^-ejcil^ 

[ll^]il 0 2] #ilfi6«Jffl<7)m^Jl6 0-9 2<^V^ttt5$^-e5e^$i^t7t 
LNA <7)^fflo 

;t LNA ^^(D±i,zm^Lfzmfi'%wmmo 

;jl/ilJiJ>±<7) LNA (7>^$ffl„ 

[ll^]gl 0 5] ^n^tV ::f^i7 U:^^h*i)^^hT!)-^\^ib^tbh^fz^-^ 

[mrJil 0 6] LNA^.% ffl^^-r^^N^|ft^#.B8,;tU=f;?^U^f-K(0 T 

[m^^S 10 7] LNA ^f^^ \) nf^ ^ K3i^ Xm<0^ V ^J' V:^- 

f-Vtit^xmnm^j: ssDNA ^ /-{^ ssRNAci^-^^jfjpL./^^^'|4^;t-r^m 
>J^J| 1 1 3 Oj^fflo 

[rn^Jl 1 0 8 1 LNA 'J =fy^^U:^f- h'^K X^oy:^ V 3'^ ^ 

'fv{zit-<xmm^^ ssDNA tfzii ss[miznt^mwtfzmm^^^-r^m 
[^^:^io9] mmmmmm^^mmmi^^i'^i>. mtT^i-5 9<D 



(28) 4#«2 002-521310 

[M^ll 111] LNA 1^0;^ U =rj? iJ' f- K56^ RNAseH ^ >; h t 

2>m^i^ 1 1 0<r>\Wo 

[ffi^lKl 1 2] M*]fil~5 9<^>/^t'tl^^-C^^L;tJ: ^'fc LNA 
:t';3'j?^V:tf-K(:t';=fv-)(7)ia±(7):g'a-#<7)^Jx.{i\ 7>f--b>;^, tni 

o 

[m^isi 1 5] mt^mmttz\t^i^mn<r>wn.. 

s ^tB. IWlg. Sffl:i7t{i:«<7);^cai)(7). 1 ~ 5 9 <7)^/^f tL>5^T-^ 

[ffi^Jll 1 6] :t U =f:5? ^ P':^^- K;^^ :^ ':r ^ ^7 Vir ^ V'a:>%^t fz 

&*)li^mt^^rl;6^ib'5rSffi^«l 1 ^Ki.h\mo 

mim \ 1 8] ^-fb^atiiiistt^^. ^\t^mz.^mi%. ^v- \% 

[ffi^ai 19] RNA tTtIi DNA<^J:^7^, "XmX^-U^-f^tfzM^W.- 

\mt:^ \ 2 0] RNA f /i(± DNA<7)j; ^,5:, , ^^m^t tz 



(29) 1^^2 00 2-5 2 1 3 1 0 

\mim \ 2 2] WW(7)#itt^^tti.m^]Il 1 5JcJ:^{^fflo 

mim \ 2 31 ^s^ae^Js^5S;t:(i-/9'<v-#gRiE;jci3»t«.7'7^ 

•7- t \.X(r)mim. 1 1 5 t::«J: Ij'l^fflo 

[W^JSl 2 4] ^0g^iti|ilM4i^tt^7°7-^ v-<h LTOWaR^SI 1 5 

n l::iijS^ tiTtm^lI 1 2 4 J: ^l^fflo 

m%^ \ 2 6] y^-fv-^i^, ±giIiIR)S5i^^:*:K«)l^Ji»Rt&-e*S J: 
^ V^'-m> ? tlTtm^iI 1 2 4 <}: -^-f^fflo 

mt^-^ 12 7] ^^t^fliiSJS»^^ < 1 1 1 o(7)-Mii5^^,j^P,;^^z: 

fiM DMA itfifei^^^D^m^R^fi 1 2 4 - 1 2 6 Oi/^ t'tl;6^tc J: iij'Igfflo 

[M^^ll 2 8] ^i^^ifl^iSJt&T:/^^- t LT(75, m^:^l~5 9 

[W*]S12 91 RNAift^ftl!^«fi«):^^fetw^tt&77'^v-i: LT<?). m% 
]fil~5 9(7)l/^f tL;6ni^||?n7t<}: -7^ LNA i^lili;}- ij rf^^ l.;^-^ K(:^ ij rf 

^SffiH;fetj--i,7 7°^-7- t LX<D. M^M 1 ~ 5 9 (7)»/i t'tl^&^li^* L/c J: 9 
LNA j^^t 'J rf^tiJ' K(:t U rfv- )tc J: ;g>>|$fflo 



(30) 1ta2 00 2-5 2 1 3 1 0 

[m^M 13 2] mm^mmitt^ tztx^. m^ii 1-59 m^-fn-b^z 
13 3] mm.i\:i)\ tmm.mm^h'i^m'^^hm-^-^ 1 3 2 j: 

13 4] ^^Mtz\tUmMnX^<D. tRNA^ rRNA^ snRNA ^^ixj 
scRNAcoj; ^ y/N'^f 3^7=^^ y ^'^m^ RNA ^r/N^rij 7 hMk-r^;^ 

[M^:^ 135] ^';rr^ij'k;tf- F(7)/^^ 7 hMb^^ljd^ -/u-r 

- 5 9<7)»/^-f tL;5HC^^?*L;t<t ^ ^5: LNA ij 3^^^ 'J 

[M^Rill 3 7] RjS:$:#i3J:(y'^^a 1 ~5 90i/>rtL:$^tc^^?n./i 
J: 9 '^lJsJl±<7) LNA Xmifzii 

^i&mm<o^m. isss. mn. ^m. ^mttzitmum^y ho 

1 3 8 1 LNA ^ V^f- K;<>^'t;KJS5|s:#±JC@S$ it 

^M^:^ 1 3 7 <7)^ >7 ho 

[M*]gl 3 9] £j*i:$:#i5 J: iy^ffi^:® 6 0-9 2m>'f*n()^X-'j^m^ifl 

fzx>,^j:i\ik±(7> Lm-(^^j:h. xmtfzii^^mm<r>. nn. mu. 
iii> 1^^, ^mtfzumum^y ho 

mt^mi 4 0] LNA 5^s^^^5: 4:^(0 ±11 SS$tL-&M^]g 1 3 9(0^^y 

ho 

1 0 0 0 1 ] 



(31) #^2 00 2-5 2 1 3 1 0 

XXfZ^mmmt. (nucleobase) S^m^^J: 2 Mh^ /o^ IXf 3 Mh-t /o 

[ 0 0 0 1 ] 
[0 0 0 2] 

^(^mR^I/^>$5^^#^6^,^-3i^b$^^^D&^^(RNAseH)=^ ij ^ h (recruit) 
[ 0 0 0 31 

?<^tc#jfi-e(i, RNAsenj^^st^t, mnm^^-^y vO)t'-^^ M,:)tm] 

-rtLX^<<D^^i:^tbX\^^ho :^fitx. ';*'^f-fAfi, ^^^'^y^ h 



(32) #^2 00 2-5 2 1 3 1 0 

o 

[0 0 0 4] 

m'^<D^>^-^^M<r>^i^^ry^'t>7.T-fv-^KX'DX^^Km±-r^fz 
^'l^m^^^tK ^<(om'Br. itL^>omR^lA(i/^^'&^)<;o^^c±;^>e aa> 

i)o L;t;<)^'oT. mRNA^gj^!^ j; tj> t % jtf5i^=^ ^ -y f li-T^ ("7 Vf-itiS 

U^o 1 9 5 Watson i:Crick{i^ 7":t ^ v"; (DNA)5()>\ 2^(Dm<^<D 

ni^-t^mmm^^mi^fM^^fzTi^^B-k^^ x^x (b^/um^m^^^ ? ti 

?t 2 o<^M-tr«fi)c?*LTV^-g,C:i:$:^L;t (Nature, 1953, 171, 737)„ s^coA^ 
(DmM^it. ^K^mLXM.^^lii^il^ii(D-^l$>y). i5^7x>CC), •f^-^i.yih 
), vCD^ J:?>'-> h->>(C)-r^^^ ^:<^)9*>. ^ife^Gfj^jt^igCt MIDI'S? 

S^-fr^fM^::M#-r'^>^^^^<7?'fk^l^i^ 7 h v>' • i> >; ^y^^ 7x^7. (Wat 

son-Crick face) 1 95 9#^ 1-^7.T^~y (Hoogsteen) \i 

^ 7'';>^jta4 (G^ J: 0*^)56^ nyvy ' :^>{7s\z^\i7L. 2M^-^ 

•th(Di^^\y^Cyfi:^y^^7.T^-yy^-^7. (Hoogsteen face) ^:tt^ ^fl 
"7>f-it{5^"7-/n-f-$-^a^tt±nrtgt^1--&i:{ii/>x.> 'e<7)^ffl14ti 
J: "C>'^-&# * S ^-fb ? & 7t «!> (7) W IE -^-e ^ V > (S i:^<7) ^ ;j- > t ^ft 



(33) #^2 00 2-5 2 1 3 1 0 

[0 0 0 5] 

^ o 

[ 0 0 0 6] 
[ 0 0 0 7 ] 
[ 0 0 0 8] 

mm 

[0 0 0 9] 



(34) !|$|g2 0 0 2-5 2 1 3 1 0 

[0010] 

k.\^. ^mi-ait '):iy^^V^^Y'r:ih^fzt>\Ut. mmB.-^^^'t^^hii^X^ 

> mw\-i^ I J? i> V T - -b* & i)-'tt>6^'^ieFT-^) 19 > $ l < ti rnas 

o'Jt;s><7)ti^iiLTffl(/>is>tL-g,o l^^^t4^i^ :t 'J =f J? i^^f- K<7). ^(r>mn^ 

o 



(35) #^2 0 0 2-52 1 3 1 0 

[0 0 1 1] 

[0012] 
[00131 

[0 0 14] 

[0015] 

'ftjjDe*)'^C-3 ' ,C-5 ' -XiS^ y- miS^\^-^M-t^ 2|g^[3.3.0]:t U iJ' 
^ (Oti, '^m^^^ Xi:^N^^l^tim^Wu^^X\^^^<^' Tarkoy, M. Bolli, B 



(36) #^2 00 2-5 2 1 3 1 0 

. Schweizer ^jij/ C. Letmann, Helv. Chim. Acta, 1993, 76, 481; Tarkoy 
^^If C. Leumann, Angew. Chem., Int. Ed. Engl., 1993, 32, 1432; M. Egli 
, P. Lubini, M. Dobler ^ J; 0? C. Leunann, J. Am. Chem. Soc, 1993, 115, 
5855; M. Tarkoy, M. Bolli ^ J: C/^ C. Leumann, Helv. Chim. Acta, 1994 , 77, 

716; M. Bolli ^XZ/ C. Leumann, Angew. Chem., Int. Ed. Engl., 1995, 34 
, 694; M. Bolli, P. Lubini i3 J; C. Leunann, Helv. Chim. Acta, 1995, 78 
, 2077; 1. C. Litten, C. Epple j^XV^ C. Leumann, Bioorg. Med. Chem. Let 
t., 1995, 5, 1231; 3. C. Litten jsXlf C. Leunann, Helv. Chim. Acta, 199 
6, 79, 1129; M. Bolli, 3. C. Litten, R. Schultz ^Xlf C. Leunann, Chem. 

Biol., 1996, 3, 197; M. Bolli, H. U. Trafelet isXU C. Leunann, Nuclei 
cAcidsRes., 1996 , 24 , 4660)^ :i^h(DmUi^<D 2 . 3M^^bii''$>^^^li 

hiifz2Mh^A.<D^.^^mts ^E<?)DNA^i3J:c^'RNA^(?5^$^'l4J; V) i^mt 
<{fti/*CC), /J?L<fi:i/> (A), |WI^J^-C^,&(B);6^(7)V>-f tl55^-C^,;i)o ^TcTjbcDNA 

^^;^,t^vx•r•^^^f^l^tT^-23i^-DNA (A) J: I9 sbSSg-e^) . /?-2iJ^-D 

O 

[0 0 16] 

$::tT2. Vf^JW^KviJ' o [3.1.0]^ ^ K (-eti^'tiD j; E)(J, 50 

V^#M;t 3' 5? ^V^^ FHJt'<, DNA 4- V 3':?? ^ f- K t RNA ^ U rTj? 



(37) 1t^2 00 2-5 2 1 3 1 0 

J:t>*2.1'C/i(t±#t7t:o 1 0'f®<7)T-ii^#7!)«!{)o»?^,*;;^*nf-:tx^ h (pho 
sphorothioate) ^iJ' ix^ v KM (internucleoside) <2, 15fl:>(i^;^- \) 

S'&W^t-{iiitTi/^'^»/>CK.-H. Altmann, R. Kesselring, E. Francotte ^ j: 
Xf C. Rihs, Tetrahedron Lett., 1994, 35, 2331; K.-H. Altmann, R. Imwinke 
Tried, R. Kesselring ^^tj C. Rihs, Tetrahedron Lett., 1994, 35, 7625; 
V. E. Marquez, M. A. Siddiqui, A. Ezzitouni, P. Russ, D. Wang, R. W. Wag 
ner ^J:0ff M. D. Matteucci, J. Med. Chem., 1996 , 39 , 3739; A. Ezzitouni 
J3J:1>' V. E. Marquez, 3. Chem. Soc, Perkin Trans. 1, 1997. 1073)^ 
[0017] 

#ilia<l'JfcC-2' ,0-^' -^j^^^xy^y (dioxalane) ig^r^tf 2 S^jl^ [3.3.0]5j 

lb c7) 2 ft^ro 7 7 tl-^t^ t 4> i:: * 7. * V o:;^ f- ^WS-^-iJ J: CF'j ^Kr -t ^ 

v'x;;^-r;w>5^ U-^i--^ KM^-^$'^1-S#.BP.Se?iJlcJt'<. ;taM«jssRNA ti^t^ 
Tm^^H^et) 1:1^6: < ^oTt (R- 3. Dones, S. Swaminathan, 3. F. Millagan, S. 
Wadwani, B. S. Froehler ^XV^ M. Matteucci, 3. Am. Chem, Soc, 1993, 11 
5, 9816)„ 



(38) #«2 00 2-5 2 1 3 1 0 

[0 0 18] 

. 7-t^-)\^m<^^^)y^'y FW^g-^l^^SV^-C^Jpfit)!^ 23i^[4.3.0]^>;^7-A 

ip^X/ ssDNAjc^LT^^tiO^^H'fav^ 2S^■^J:^^^r0^L;t O- Wang ^j; 
M. D. Matteucci, Bioorg. Med. Chan. Lett., 1997, 7, 229)^ 

[0019] 

-CC-2 ' ,C-3' ^ y -I^Ti-Jt^^l-^ 2^i5tf3.1.0]j?^ K^-^t^ 2S 

Fl-it'<> Tm;^^^^'ffirt-'ffi:T Lt'c CC. G. Yannopoulus, W. Q. Zhou, P. Newer, 
D. Peoch, Y. S. Sanghvi ^Xl/ Just, Synlett, 1997 , 378)^ 
[ 0 0 2 0] 

. G. Yannopoulus, W. Q. Zhou, P. Nower, D. Peoch, Y. S. Sanghvi ^XV^ ^ 
. Dust, Synlett, 1997, 378)^ 
[ 0 0 2 1 ] 

(D^Kit-<. 2mh-tA.'ic&^^^i^-XLfz:iti)m^^ilX\^>&(.R. Steffens 
jSiOf C. Leumann (Poster SB-B4), Chi mi a, 1997, 51, 436)^ 

[0 0 2 2] 

mn&^^j: C-2 ' . C-3 ' n 1 7t 6 M m Cm is J: ^ vMi 5 Mil Co ) ^ ^ 

3'|@<D2 3^^ CC4.3.0] ^Xl/ [3.3.0]) ^ ^ z/ Yi^^^U^t LX 



(39) 1f^2 0 0 2-5 2 1 3 1 0 

^fix\^^^j:\^^^mmK\t^. 1 o<?>iiKiiico§6~iot:jg;T tTto ^ia#oo 

^^Ki&^^^^^t^i^Lfz(.P. Nielsen, H. M. Pfundheller, 3. Wengel, Che 
m. Ccxmun., 1997, 826; P. Nielsen, H. M. Pfundheller, 3. Wengel, XII Int 
ernational Roundtable: Nucleosides, Nucleotides and Their Biological App 
lications; La ]olla, California, September 15-19, 1996; Poster PPI 43)^ 

[0 0 2 3] 

Nielsen, Specialerapport (Odense University, Denmark), 1995),, 
[ 0 0 2 4 ] 

2S^■^^^r?l^fi)<;■r&o m<^m^i^ii. 2mh-^A>(D^^m^^j^Lmi^hii^ 

%>tfzmzx^ho n^^iix\i^hm'&.^<r>HtA.t'<r>wmiit. A c 



(40) 



i|tSI2 0 0 2-5 2 1 3 1 0 



(phosphoramidite) (T^b^jjcip i: i^^HX (/^ ^fc >/^o 
[0 0 2 5] 
|gli<7)^t 

Mt::^<btLTV>^>:^ Klim#<7)X'^j6^<b,*l§B>g^(i ^ ^1 1:: rim's: 

l::^^ffl^ti;2>^i^l=^flx.T^ ^J.^tlJi J: 19 :t 'J ^ ^ v :^ ^ vm^<Dm.^Th 

'Jx^'C^^o? LNA K^1!;l#i3 J: LNA \) 

t:: i3 T . J' Ut L flif it ^ Mtt-r ^ o 
[ 0 0 2 6] 

[ 0 0 2 7] 



['(be] 




[ 0 0 2 8] 

[5^4.^ X(i -0-^ -NCR"*)- -CCR-'R*-)- -0^:(R'R^-)- -C(R^R«-)^^ - 

S-C(R' R' • )- -C(R« R" * )-S-, -NCR!- ' )-C(R'' R' ' )- -CCR" R« * )-N(R" * )- ^3 J: 0? - 



(41) !|#||2 00 2-5 2 1 3 1 0 

1 0 0 2 9] 

[0 0 3 0] 

[ 0 0 3 1 ] 
[ 0 0 3 2] 

R\ R-, R\ R«\ R\ R'\ R- O^^l" ^ ? tL;i, 

=f^>'x^-^-;utl^S^«tC^^ P" ^^^L'Srv^ R\ R^\ R* *3j:0^ R" <^#^1- 
Sti^*^^'oii«^$*t*#^v3.5-:h;H3^^<^ 1 t;tfi2(7)^fi#^. -CCR'R") 
- -C(RO=CCR'' )- -C(RO=N-, -0-, -SiCRO^- -S-, -SO,- -N(l^)- ^Jia^ 
><^Z [^4', Z -0-. -s- isit/ -N(R")- i3<tth' 
#'^'^^*i^tT7Kt^ Q-w-7^i^^;i/. tt^tctJ^^^ tiTt Q., 

, 7 -;i':t ^ ->> 7 /\rn7V-;v> 'N-f o 7 V - Ji^^i- ^ 

07 U -JL'ii-^v'^ o 7 'J 7^y> 

-ty- ^ vCQ.6-7>»W^;v)7^ y > a ^J- ^lXf-J(Si^.^- 

- J;Li^~v(Q-6-7;v^>'i^)7 5 y-Q-6-7;w^>'W-7 ^ y Q-6-7 



(42) #^2 00 2-52 13 10 

^Nny>, DNA ^ > ^ _ V- -j. - ^ :)fc^l:^6gn^Sft4'^^. it^b^fitii; 

ti-^StiTv^^v^t^^ R\ R'\ R\ R\ R'\ R* i3J:r>' R* 

\ R' ^JiO^' R'* (7)V^-f^;&^^^f>««^?ti;i>2o(7)^^vx^:h;uf Ttfiv-'x^ 
t )i^n^M it. -^t ^ o T±|e 1 1^ t: 7 V * hMISi^ Hfifci^^ 

g^vi^-f ;utJj^^(7)i^^{i, -g-timiij (i) mi¥'y^^i-)\^nm^i)m^L 
[0 0 3 3] 

^'^LX\^>x P, P* i7t{itf7v*;i'Ji#itLTv^'^i/>M^^^ R'\ R\ R'\ 

R\ R^\ R', R'\ R" R?", R' ^XX/ R'* 7jct. ii^T- 

n^^fifz Q-i2-7;u^;u. ffi^umJ^^tL;^^ <;-i2-7;u^:=.;u> ^MKW^ 

Q-i2-7;w3^>'* Ci.i2-7;i^^;p;^7 
, 7';-;v. 7 U - ^ v-;!; 7';^>'V;t^v> 7U^ 

^rD7U-;i/s ^-f n7 U -;v:*-^->->5/;u:a?:=-;i'> ^xn7 
i;-;u;t^'>x ^Tn7'J 7^y^ ^ty- ^ J: t;^>f(Q-6-7 
^;w)7^y> -ty- i3 J:?J-7(Q-6-7;i/^;w)-7^ y-p&ji/jK:::. 

7^ y-Ci-6-7;U^JI/-7^ y ^ y - *3 J: J/v CCi.«-7 ju^ ;u) 

7 5 y^-6-7;i/4r;w-7 5 y :*;b5K-;v, Q-6-7j^^;w-3!7 ;v5K-;w7 5 y , 
drv, ::ihn, 7vK\ 7.;^7 7^;^^ Q-6-7 ^Uf-^i" , /Nn^>, dna ^ 

ytit^m^mn^j:^. ^At^mzmn^j:^. ^u-h^. 



(43) #^2 00 2-5 2 1 3 1 0 

7U -;i/titt«l^m?^$'tiTv^T ^ i^-C. 2 0(7)v;x ^ t•;^^i^^^(i- 
LT'b<):<> iTtlittEi:: J/ -(NRf )- tL;6 1 J.:Jl±(^ 

[0 0 3 4] 

(i) LNA ^ F^iia#X'i) ig. t 1: . i3<t 0^ R' fi-^jC>^o 

(ii) LNA 7&J-|t5^^i^ K^ia#:-e$>&t R* ^J:t)^R' fi-^itll^ro 
(ill) LNA 50^3 ^j^jt^ K^^'flJl'f^i-e^^t R\ R' ^J;i/ R'* {i-^t 

ic;5:oT h V ^ -CH,-CH(-)-CH,- ^m^^-f; 

(iv) LNA;^,t-|^j^^^V:t'>K^^a#T'*^t§> R'* iolXf^' \,i.-mKtj: 
(V) LNA;0^'-3g5l^^^ri,^,>l.^>^^<f^-e^^^^^ R** i5j:a^ R*' li-miiZiTj: 

[ 0 0 3 5] 

[0 0 3 6] 
[0 0 3 7] 



(44) 



1f^2 00 2-5 2 1 3 1 0 




[ 0 0 3 8] 
[ 0 0 3 9] 

X (i -s^, -NCR"-)- ^ixf -WR"-)- 
[0 0 4 0] 

R\ R^\ R^ ^J:a' R" (7)-o{i^ Q* -e^ V) ; 
[0 0 4 1] 

, Prot-0-, Act-0-, p{;i/:^7°h. Prot-S-, Act-S-^ Q-e-T^V^^Vf-:^ > 7 5 

Prot-N(R"K Act-N(R")- ^y- ^ fivCQ.e-T ;u)7 5 7 . 
t^?ti;t Q-6-7;V3^i/, ft^i^M^tiTt Q-6-7;w^JV. ft^l^Ei^^i 

igti/j Q-6-7;i^^^;p. tt#Ji-SI^:?tt7t Q-6-7;V'^^;w^^'>. ^y^f^T, 

7.)Vit-J, 11 Kn^->y f-jV, Prot-O-CH^- Act-O-CH,- 
yf-;u^ Prot-NCR* )-CH Act-N(R" D-CH 7& f- >;ji/*y>tf- 
)\y (ii-e, Prot it^ii^'fi -OH^ -SH ^3 j: -NH(R") <7);ti6<7)i^il^-e^ 
^ Act ii^ii^^ii -OH, -SH -NH(R") (7:)fztb<Di1^'mtMT^ ^ . R" {iTR 

[ 0 0 4 2] 



(45) !|ta2 00 2-5 2 1 3 1 0 

(i) R^' R" {i-^tiC^oT> -CCR-R-),,,,,- -(CR*R-X-0-(CR* 
R*X-, _(CR-R*)^-S-(CR*R-X-, -(CR- R* ), -NCR* )-(CR- R- ), - -O-(CR*R*),,,-0 
- -S-(CR*R-),.,-0-, _0_(CR-R-X^,-S-, _N(R-)-(CR-R'X,,-0-^ -0-(CR* R* ), 
..^CR")- -S^(CR*R*X,,-S-, -N(R*)-(CR*R*),,,-W(R*)- -N(R* )-(CR* R* X,. 
-S- ^XXf -S^(CR*R-X,,-M(R*)- ^>^M^^il^^7i^'iJ )\^^MMf^ 

(ii) ^ i5Xt/ {i-M(l=&oT. -0-, -(CR*R*),,,- -(CR-R-X-0-(CR*R*) 
^ _^ _(CR- R- X -S-(CR* vex- -CCR- R* ). -NCR* )-(CR* R'X - ^-^hM^^K 

(iii) R^' ^^ C/ R' {i-^itlC^^oT, -0-. -(CR*R*X„- -(CR* R* ), -O-CCR* R 
• ), - -CCR- R* ), -S^CCR* R'\- ^XXf -(CR* R* ). -NCR* )-CCR* R* - «^ $ 

Civ) R* R" {i-^tl>^oT. -CCR-R*),-0-CCR*R').- -CCR' R* -S-CC 

R*R*).- isXtJ^ -CCR*R*),-NCR*)-CCR*R*),- j:,^hM^^fi^\^yi^i})i^^MM 

l; 

(V) R^ idJiXf {i-^tC)S:oT. -CCR* R* X -0-CCR* R* ). - -CCR* R* X -S^CCR* 
R'X- i3j:0^ -CCR*R*X-NCR*)-(CR'R*X- 7!)-^tbMK^fl^\^J'JfJ)V^MmLl 
tfzii 

Cvi) R^* i3j:Cf R'* it-mzy^-oX. -CCR-R*X-0-(CR*R*X- -CCR-R'X-S-C 
CR*R"X- id^-C/ -CCR*R*X^^CR*)-(CR*R*X- 7!)-hmiR^fi&\^yi^'iJ)]y^^m 

l; 

Cvii) ^XX/ R" ii-miz^£-oX. -CCR*R*X-0-CCR°R'X-. -CCR*R*X-S- 
(CR'R'X- idXl/ -CCR*R*X-NCR-)-CCR*R*X- 7!)-hM^^ ^ y t 

[ 0 0 4 3] 

ic:-e> # R' li;^ct. /nu^^, 7vK> v7y. -hn, t Fa:^v. ^ ;u 



(46) i|f^2 00 2-52 1 3 1 0 

* it. -mK^J: ^X-M.^^'km-MLX ^ X <. ^^o r s 0 

[0 0 4 4] 

tiT!:: Q-ii-TJi^^^^i'^ ft^tc-lJfe?tL/c Q-i2-7^i^^r.;u, n Kn^'>, Q 

7';-;^;^■^v^ 7 V - ^u* ^rD7'J-;w^ ^tu7'; 

7^y^ ^y- ^<};a='v(Q-«-7;i/^;w)7^ y . >^7;u/s^--e^ ju, ■ty-^io^' 
>^CCi-«-7;u+;w)-7 5 7 ^ y-Q-s-7JW^Ji'-7 5 y * 

-ty- i3j:?>'y(Ci-«-7;i^+;i/)7^ y-Ci-6-7;u^ji'-7^ y 
Ci.«-7;w^;w-*;V'-K-=-;w75 y > *;v/n'5 k\ Q-6-7;v* y -i' ;w:t^v, x 
;^*y^ ^-^-r )V7.)Vts=^)V^ ^^y^ :=.ho, 7vh\ 7,;^7 7-J^^ 
6-7;U'^;uf-:t. ^NDy>, dna ^ ^^5^-;^ i^-^j^-, m^fi^i^fS'r^'S:*. it 

$tL. C:i-C7>;^Ji^^J:0*'^ro7';-;w(iiiSli-tlfe$tiT^<t <^ i::-C 
^tct^^ti/i^f-l/y^-tes^tT^)*!: <. tT^rfi -0-> J: -CNR" )- 

[0 0 4 5] 



(47) 1^112 0 0 2-5 2 1 3 1 0 

Cii) ^llf \i-m\Zi-j:r,X -CH^ -O-CH, - ^ l(f -0-Si C Pr), -0 
-Si 0 Pr), -0- ^MiR ? tL^ tf 7 V ii )\^^'MM^'f : 

[ 0 0 4 6] 
10 0 4 7] 

1 0 0 4 8] 
[0 0 4 9] 

:t'J=f-7- (:^-'J n'j?^' V^Tf- F) 4" 1:1511.%^^ t*i7t:nrt^'5r LNAo;g.^(i, 
[ 0 0 5 0] 



mil] 




1^^2 0 0 2-5 2 1 3 1 0 



[ 0 0 5 1 ] 

C(R'R'*K -C(R* • )-0-, -S^CCR' R' " -CCR" R^ * )-S-^ -NCR" ' )-C(R^ R' * 
-CCR«R!")-4^CR'")- jsiiJ'- -C(R''I?")-C(R'R")- (cciT% R*. R'\ R\ R'' 

Sr^-r^o ^oT. ^Ur^-^-pf LNA {i> 2W^. SW^ttz 

, (x = -o-, -N(R-)- -CCR'R"*)-) i±. ^ii(,i)^xmr-^\::^y^ 

isxiy -NCR-*)- ^MMt^mmmi^m^n^'^^x^^ . x -o- -e^;^, 

[0 0 5 2] 

B {i. :^-'J =r-7-7&5 DMA f RNA t ^^^^^^E^fig-T ;g> t ^ . DNA 
tfzli RNA , J^ic DNA RNA (Dm^^t:^mi^m mmA^^tfz 

:it&^ m^i^TKm ^:MmLxi,x^^o ^-^x. nm^ b jxt. t ku 

tt:tnfi1^?ti7^>: Q-4-7v;v^^v. «Jt^^. DNA ^ > ^ - l^- ^.ft^ 



(49) #1^2 00 2-5 2 1 3 1 0 

[0 0 5 31 

mM -e^ <7)amto ^^tTi/^&^tJi^ ^^s^(7) Mm^i^amh^'^j: it tx-i> & o 
')y. 8-;i-^v-M'-p< f-;u77*- 7-r7-^'^'^y^y. i-rr^fT::^y. 

.NT-x^y-^ N«,M'-x^y-2,6->'7 5y7'ij>^ S-jx ^^p,^ ,^ 

, 5-(C-e)-7;u:^r-;uv h vy. 5-7 jw;^ n 9 V 7" 
V ^ V h > . Kn ^ '>-5-^ f- ;v-4- h v 7 Vn M V v > . ^ v h 
=/y. -iVifr^y. J ^yy^i^Xf^m^^^ 5,432,272-^ (Benner ^) \z 

%m<D \i>vx^.x^ch\ ^ife^T-^^o mm \t. z.n.h<D-f<x^ 
T^^o ^Y(or^midxi/^MMmi^mmLxxmx-^^t=hmi^M 

10 0 5 4] 

^i^x^mt^t^. mm ^ y^-iju-^-j it. dna t/tti Rna 
z.Mh-^A.tfzit~mh-tA.P^iz-{ y^~ijv- h L^^'^^^Mt^ 
^ y ^-ij\,~^^(fy'^^^^^(^^\t\^x\t. T^')vy. ryyy 
>ir>, 7yhy^yy(DX^^^yy. ^ y h'-)u. vy. ^v^yjy. 

^5/> (dynemicin) , 1, 10-y }-v V y-m<7) X ^ f£^m^^. iJ)V^T 

y (calcheamicin) <7^X^ti:V')7. (.^J-~J y - ;p-l,10-7 jii-y Vu 
ij >');i/Tr.'> A-3ys;i/ S-x> ^l^°;i'7^';>, ■T^T.^^'^^yy (dis 

tamycin) ^ ;f.hD7*->> (netropcin) ^ \f::^u-^y. ^ ^ J ^ y{ ^/yx-^b^ 



(50) 1^^2 00 2-5 2 1 3 1 0 

[0 0 5 5] 

K 6-p<f-;i^-i,4-^7 Y^yy. ry hy^yy. ty h^y y idxxi^ 
s^^jv-jy h y^y y. vrvvy. ^^m7Vh\ ^y-/ys.yy, -fvy 
p y ^ V 7 vit^^ ^ t> V 7 V u y 'fk^tiT* ^ o 

[ 0 0 5 6] 

m'MW:&<r>^nit. '^)U7f.ym. f^'mtJ^7>T)V(7)J:^/ii3)Vyr^ymj^7.T}\^s 

, 7^1/7=^11 h\ ^Vy. ^iMT}Vu-)U, m2f^T)Vn-)V. ^3^7;i'=»- 
yx.y-)V, r)V^}\^^^y^ Y\ v7.;V7^ h\ ^1075>. 

n > IK ( boroni c aci d) X^ho 
[ 0 0 5 7] 

>'v7^ >T- h 71^2® (EDTA)^ 75 y *7.*>lK^-e^&o 
[0 0 5 8] 

*x4'-e. fflm T'j^K-^j'-^j {±. ^^nm^x^ttz\±m^'y^)-X(D- 

vnr^v^:^> (digoxigenin) ^ [*'2>«<7)maBajt> mA. 



(51) 1t^2 0 0 2-5 2 1 3 1 0 

PROXYL (f4-;^-^->;i/-2,2,5,5-7- ^7^f-;VtfD1; v^), TEMPD (N-t^-> 
;U-2,2,6,6-r h 7^ vr. h d 7 x T^"Jv>'> 

> (coumarines) ^ Cy3 ^ j; if Cy5 Osvf :t n v * ;v • rV r iJ' v a > • t 
A • ^ (75^:^). x'j hn'>>' (erytrosine) ^ :J'v;>'^ (coumaric acid 
) ^ 'i/V^';7xD> ( umbel! if erone) ^ f^-^7,U-yh\ v-V^>, Th 
y;<^)\yU-^^^y, U v "7 7. (Rox) ^ 7-r. h D ^ > 7-2-;^ -ij— 7 y ^ 
;U (NBD)^ tfU-V, 7;i/jJ-H:^>. J-'i'nti'^A, ;|/t^'^7A, ■^j-Vj'^A^ 

tl:'.»rit'5:^i^^i^lc^'a>L7tflfec7?Mt47'D-7' (6nj;t{f, Cu^\ Mg^*) ] , ^ 
-^^7J^-;^^ Z^a'^Zyy^^y, )Vt=-^J^. ^'i'nt:->A, Cy5^ Cy3 ^-e 

^ & o 

[ 0 0 5 9] 

tt^^-e^ T'J^'^KJ ti^^-rs 4)<^$r^i*1-So ')ifyV\t^ ( 
^>-if>, t:i;v>. :^7^^>. 7> h 7-b>i3 J: t/7a^:h> M/>(7)J: ^ ^S: 
)> o^#i^lC^^7x 7 7>^ TVy^Yuyyy, tiUv^s v;^- 

>'m^^7-f K> ^^u^K^mrvK^ U)V^'ym^ F7vh% 7.;P5^>BI. 



(52) #^2 0 0 2-5 2 1 3 1 0 

;i'7^t h\ SiaT;un-;i/, ^2,^7;U3-;i/, S3a7;L'n-;i/, 

07 %3mT^y. llF•7v>^ o^tk^vk, -7^^^ K> m.^w.'i'. m 

t j|f-7-*3 J: O^V t ;t (iMI^.^cT) J: ^ jfc i J.:jI±<^/nt n W.^T^^Jzm 19 £S ti 
y^f^n- )i'<r>X^fj:^V jKV-/?-7^->, ^V^/Vv'^x 

, :t 'J :3'Alf ij *7.7 hx fjL^tllx (cell poisons) j^jiif 

X T^j:ioib. JtfJEcOiJ' tn:4tiS> # 'J -is J; -J =r-f * 9 K'^ 

[ 0 0 6 0] 

hm-^^il^^-^. ^ B r4-K- (;)5f^l [M DNA ^ y^-;^ 1/-^-^ ^ 

^^<r>fS[<D. 1-50 «FS L< (i 1-30 J^,^, i|f n 1-.15 

[0 0 6 1] 



(53) #^2 002-5 213 1 0 

«M (distance-making) ^y^M^L. ±ti-C&mLtzmm<D 2 \ik±(7)^^j: 

^mi^X^&^^^tfm^^j:S^m'kMKLrm^^fi^CmA.if. Hermanson 
(^^ "Iimiobilized Affinity Ligand Techniques", Academic Press, San Diego, 
California (1992). p. 137-ff^Ba)^ ^'^^ -(7)S ? {is m ^ A 

J:'9*fi<. 100 A J: »9 ®v><7):6^'$f S tv>o 

[ 0 0 6 2] 

:L<r>%m<n>^'^n<r>~^\-^^\^x. m^<r) rtSrl^^r/ttg^j 5- ttz 

[ 0 0 6 3] 

^-i Lv^A#Mt::^v>T. -mn^i^tf n ft'coS^l B ^^^^ i|f 
[0 0 6 41 



(54) #112 002-5 2 1 3 1 0 

tz. \:Xy<D^!7V:^'ymm^^i^Xf 5'- «lo^^55^t,^igt,^^T'^&)S 
10 0 6 5] 

-15. %^l-rh^^^-^<D%^V:^i/V^^^ttz\ty-^m^ (P*){i. 1 

l5^-r-2>o ) 

[0 0 6 6] 

V;4-'> ;^^(i5^^JC(i^¥:ttL^:V»^i^ V:^-^ Vttzit^hK LNA ^ 
1 0 0 6 71 

I 0 0 6 8] 



(55) 1^^2 00 2-5 2 1 3 1 0 

\ R'\ R' idX^^" (0^^ti>mm&i(f^hM^^fi&^^'yj:.<i'}vmm^<o 
, -CCR-R")- -C(R»)=C(R»)- -C(R»)=N-, -Si(R»).- -S^. -SO,- -N((^ 

&J (i^ SJJ^*^ R*. R*\ R\ R'\ R"* <^^0 55^<7)^F^;i)^ H^^<D 

10 0 6 9] 

^il^^ti. R' R" Ttct^ tti:l^-tl^$ti7t: Q-i2-T;v^;u> ft 

Q-w-TJV^^JV', ft^lwfiJ^^itiTt Q-i2-TJW^^;v> t K 

O^v', Ci-i2-7;i/3^v'> Cj.i,-7;i.>5r - ;U:4-^'>> Q-i2-T;I/ 

rr^->* Q-w-7;w^;v* -'i^'-K^.'W^ 't^;^5;v, 7';-;^^ 7V-;v 

/\rn7';~-'i^;i-^-:/-;?;;u5i^''^;w, ^Ta7 V - JW^t^v, 07 U 

^J: i^^v(Ci-«-7;w^;i^)-7^ 75 y-Q-«-7;i^^;w-7 5 y 55/ 

*y ^ J:o*'vCQ-6-7;v^jv)75 /-Q-6-7;v^jw-75 y 
Ci-e-7;p^;u-:^;i'*'^;p75 y s ;^?;w/>*5 h% ^.^-7 y ^ jut^z/ 
, 7>;i'/-j^y, Q-6-7 JV^;vy.;i^*">'V;^- + ^hn, Ti/h\ ;^;i/7 7--'U 

-e7 ^)-}l'isXJy^y'U7V-}\^it^mKmn:^flXi>X\^>] ili^h^iLLXm^ 
$*L&o^<7>9^^ 2o(7)va: ^-f ;vSJ^^ R" isiO'-R' ii-mKfj:^X^M 

^ /c(±2llfIf;HE^?ti/j =CH, :>^MMLri>X<. R\ R*. J^^jO'tcmi^ 
^ R'\ R\ R'\ R\ R'\ R'\ R\ R'\ R* i^XXf R\ isXl/ R'* [ 



(56) 1^^2 00 2-5 2 1 3 1 0 

ii^ ? T^j 2 o (7) 1^ V i ^ i V X ^ ;w 11^ ^ o T . ± la 

[ 0 0 7 01 

5- ttzkt ^MM<D'^W.^tm^LX\^^^\iy'Jij)V\ts R' isJ:?/ R 

'* <7)'a^jij: ^y^^v^iy Ymt^^t%t L<^£\<^iL^&^i^:sLnm^^zh<D 

[ 0 0 7 1 ] 

\^(D\dy'yiJ)V(D^i}-^h^£h(Dt^Ut Lv>o #1^, R'* i)^ P* ^^U^L^ 
35^oif^v:^7;V55^ R" i: R** <Dmttz\t R' t R' (Dmr^r^Wu^iih<Di}mt 

[ 0 0 7 2] 

(i) R' R' (i-^tl'^oT. LNA 2Jl5t^ ^ V:t V KM#T-$)'i> i 
S> -0-CH,-aH,-CH- i)^t:>m^^^h\^yViJ)V^M%L\ 

(ii) R' R' (i-^tH'SroT. LN^ ;&^2^5lC;z v F0ia#T**)& t 

-CH^-CH- -0-CH,- ;o^t>sK?tise^v*;i/^«t; 

(iii) R\ R' ^iXf R" (i-^H^oT. LNA ^ v K^H^^-C 
^^t%. h U -CHj-CH(-)-CH- =g^^l5^t ; 

(V) R** ^J:0»- R" :6^-MJCJ^oT. LNA 7&^'2 3t^^ l-;^-'^ K?i1!i#:-e^i> 



(57) »||2 00 2-5 2 1 3 1 0 

W£ ^ <r>\ttzi,t^ii\;k}Ltm.^^^^^tz^<D^m<.'\ ; 

oi^jc, '^^fi 2-ttzii^-M^^^)^^i^}'mu^^%^d-^MLtz±T - 

[ 0 0 7 3] 
[0 0 7 4] 

M$tL-i>t:vv;&7U (M) (i> -CCR-R*X-Y-(CR*R*),- -(CR* R* -Y-(CR- R' ) 
,_Y- -Y-(CR-R'),.,-Y- -Y-(CR-R-),-Y-(CR*R*X- -(CR'R*),,,- -Y- -Y-Y 
- [Cli-e. ^ Y ji -Si(R*),- -W(R*)- >C=0, -CC=0)-N(R*)- ^ 

-N(R*)-C(=0)- 55^f,^5:LT®«^$*L. # R' Ji. />n^>, Tv 

7;^+;^)T5y^ ttmii-SJ^? ;n./c Q-6-7;v=i^v. ^m^U^^iifz Q-6 
-7JU + ;u> DNA :)t:^k^6tI^::^^^'l4'S:^^ mmm\'^r^'^-^£ 

/cf± 2 0(7)^^gt7t (#->'^^ R* {i-Mt::^oT-fi|-^^^i:ii^t-C 

ifcii/^; 3d^o r t s (7);&/^(i 0-4 x-^^. tzizL r+s (^-^ft{i 1-5 -e^ 

:^ -Y- -(CR* R* . . - -(CR* R* X -Y-(CR* R* X - ^3 J: 0^ -Y-(CR- R* ), , , -Y- 
1~4 4>^-c^>So 



(58) i|t^2 00 2-5 2 1 3 1 0 

[ 0 0 7 5] 

i^lXf R^' \t-m\Ztj:^x. -Y- -CCR-R*),,,,,- -(CR* R' -Y-(CR- R' ). - 

;fe<J:i^ -Y-CCR'R*),,,-Y- ^.t,ji^$tLSlf7V*;i'^mei^L; R' ^IXf^^ 
(i-^H^oT -Y- -(CR-R*),„- -(CR-R-),-Y-(CR-R*X- -Y-(CR-R* 

)r.s-Y- ^^hmm-^^h^^yV-^ R'* i^lXf R' {i-MtC'5roT - 

Y-, -(CR* R- ), , , - -(CR* R* ), -Y-(CR* ^iiXf -Y-CCR* R* ), , ^ -Y- 

^iti^tf 7v^;u^f:i!^L; R' mxf R'* (i-M(c^oT -Y- -(CR*R*X.,- 

, -(CR-R*),-Y-(CR-R-),- ^^xf -Y-(CR-R-),„-Y- i)^hmK^^h\£7V U )V 
^^ML'^ R' ^<l:c>' R' ki-m-^iioX -Y'- -(CR* R* . . , - -(cr'R'X-Y- 
CCR-R'X- mxf -Y-CCR* R*),,,-Y- ^■^hm.-K^^i>\£yVf})V^M.%L^ R'* 
i5j:0* R*' {i-^lC;ioT-Y'- -(CR'R- -(CR* R' ), -Y-(CR- R* ), - 

j-yj _Y-(cr:r*)„,-nr*- ;$^(^,^|^$tL;&lf9-7*J^=^tl5^t;t;t^i R'* ;B<i: 
R'* kt-mKii^X -Y-. -(CR-R*)„,- -(CR*R*X-Y-((3^-R-X- J: a' -Y 

^^\t 0~ 3 -e* 19 . tz-Tz L r+s o-^ffi^is 1-4 -c^ ^) , Y {i±|a(7) t *3 19 T 
$> ^} ^ ii-^-O Y' (i -NR- -C(=0)- jQlxf -C(=0)-NR* - -h-^^m^^flh^t-hm 

^s^^v^it;^^' {^mm^jim^ mMmm^d ^i^tn #x.<bti^o 

[ 0 0 7 6] 

0(7)LNA (Ciiffl?tl'i> 'G(7)T-$,<g, : R'* ^XV R" (i-^H'ioT, -0-. -S- 
, -N(R-)- -(CR-R* -(CR*R-),-0-(CR*R-),- -(CR- R* -S-(CR- R* ), - 

, -(CR*R*X-NCR-)-(CR*R*),- -0-(CR* R* -S^CCR* R* . -0-^ -0-(CR* 

R")r.s-S-. -N(R*)-(CR*R-),,3-0-, ^D-(CR-R-X,,-N(R-)- -S-(CR* R* . , -S- 
, -W(R-)-(CR-R*),,.-N(R*)- -N(R*)-(CR*R*),,.-S- i^^Jl -S-(CR* R* ), , . -N( 

R*)- 7&^p,^#^$tL^t:9v7!7;v'Sr^i»t; R' ^XZJ^ R' ii-l^K^^-DX -0-, 

-(CR* R* ), , , -(CR* R* ), -0-(CR* R* ), - -(CR* R* ), -S-(CR* R* \- -CCR* R 

':>r-^(K:>-(CR'^'X- ^^hMK^^^^yi^'t R'* R' {i- 

mK^^-oX -(CR-R'X,,- -(CR*R*X-0-(CR*R*).- -(CR* R* ), -S-(CR* R* ) 



(59) #^2 00 2-52 1 3 1 0 

^Xlf ^' ii-mK^^^X -(CR-R-),-0-(CR-R-X- -(CR*R*),-S-(CR-R*X- 

^XV^ -CCR- R- ), -N(R* )-(CR- R' ), - ? *l;i> If ^ * ;v ^ ^p* t ; *3 

XX/ R' fi-^H^oT -(CR*R*X-0-(CR*R*X-, -(CR* R* -S-CCR' R* - ^ X 
(f -CCR- R- ), -NCR* )-(CR' R'X - ^^^m^^ii^^y v ij JU^MmV'^ R' * i3 J: 
R'* ti-^tlC^oT -(CR*R*X-0-(CR*R-),-, -(CR* R* ), -S^(CR* R* ). - ^3 j; 

0? -(CR-R*),-N(R-)-(CR-R-x- :^%t,Sj^^tL;2>e7':^*;w$-^p>^t; *;tfi R" 

* ^J:Cf R'* it-mK^J:^X -(CR*R*),-0-(CR*R*),- -(CR* R* -S-(CR* R* ). - 

i5Xi/ -(CR-R-x-N(R-)-(CR-R*),- 55^t>«$i tf 7 vv!/ ;u^«T;i> ; z. 

[ 0 0 7 7] 
[0 0 7 8] 

t^-i L\^^M.i^M(7)-^Kid\^>X. b^-^(r> ^(Dy£y-yf3 )i'^<D 

-00^ R* (i, DNA ^-v^-:^!^-^-, ^<b#«J 1^^1-4^^. m^k^StJl^m 

[0 0 7 9] 

P. P* jTttit: vv*Ji'(^)4>i;-^$ti'^v>Si^^ R'\ R\ R'* 
^ R\ R-^ R\ R'\ R« f^t^xJK R'\ R' i3j:«:>=- R" KMLX. itL 

^li. tK^. ^^.KW^^^tz ^.iz-T)v^)\y, ^M.KW^'^iifz ^-,z-T)V 
TJV^-'V* /j-^;v5;v. TV-JVx TU -;w;t^v-5!7;vxK-;w. ru 



(60) #^2 00 2-52 1 3 1 0 

;^5K~;^^ or --'w^^ Vs ^tut ') - r^/s ^7*3 

j:o«~v(Q.6-7;u^;u)7^ y X ;u, -ty is j: i>*vCCl-^-7;^^;^)- 

7^ 7 5 y-Ci-6-7;i'^;w-7^ y ^y^.tO'^vCC 

1-6-7 ^w^>'u)7 5 y ^-6-7;i^^;i/-7 5 y Ci-6-7;i^^;u-:i!7 Ji/** 

^;v75y^ :*;^/^'5 K\ Q-6-7;w'5;7y -f JV:t^v. 7.;i/*y, Q-6-7>'U^>iv 

im ^y^^-fyu-^-. it^t^mi^m^^j:^. mit^mKm'B^j:^. ^ 

'^;^^-^f-$r^^T'(> «):»/>) [i^:T% 7 'J J: ii^^'^r n7 'J ~ -tt 

MlC^ioT, -0-, -S- iiXZf -CNR")- [CCT R" {iTlC^^feiiy'' Q_,-7jv^ 
[ 0 0 8 0] 

, R'\ R\ R}\ R\ R'\ R^^ R- ^ R^ ^ J: o^- R- (7);§^ (i. 7Kt> ft 

i:JctJfe$tL/i Q-6-7;i'^;w. UMi^W^^fitz Q.6-7;K>-r-;u, n kd^ 

^-7 jl/;^ ;v jjf *Jl/5;V, 75y, ^ y ^3 Jl (Q-e 

-7JU4r;u)75 y ^ ^ y J: ?/v(Ci-6-7>'W^;u)-7 5 y-*;i/ 

Ci.s-7;v^;v-3!7;V;}C- ;U7 5 y ^ 5!7;VyN*5 K, 7vK> Q-6-7;V';!7 

y^;u;t^v'> 7.;u;}^y^ ;^;i/77-;p^ Q-e-7Ji^^;pf-:t. dna^>^-;^ 



(61) 1^^2 0 0 2-5 2 1 3 1 0 

1 0 0 8 1 ] 
1 0 0 8 2] 

> R'\ R\ R' islXf R'* {i7Xt«rti5^-r^(^WiL<> t' 
-0-, -(CH,)<,.,-o-(CH)i.,- -CCH,)o.,-s^(CH,x.3- -(CH)o.i- 

^if 9v*;Ki7 7y-;^^ (X=0) ^m-f:t>bK^^fm-fh(DiimtL\i^o 

[ 0 0 8 3] 

R' \t-m\^^£'^x}dyvti)v^MM-r^o X {J r^- {i;^ct. 

H,)o.x-0-(CH,X-,- -(CH,),.,-^(CH,X.,- -(CH,)o.,-N(R")-(OH,X.,- 13 
iXf -(CH2)i-4- -h-^hWR^^. -S-CH,- -N(R")-CH,- 

[ 0 0 8 4] 

^'^i>:SrWJt-^V^-C. ^'J =f7-4^tc|a.^iStti> LNA (7) R'* 



(62) #^2 00 2-52 1 3 1 0 

\t -(CH,)o-i-0-(CH,),.,- i^y^xj -(CH,),_,- ii^i^mi^^^o 
[0 0 8 5] 

i3j:t/f R"* ti. -MiC!5roTlf 9v:*;i-*Ei*-r^o X }j 0 T'^j 19 ^ R'* li 

-(cw3)o.2-o-(CHj„.,- -e^^^ 

[0 0 8 6] 

, R\ R' J3j:i:/R' li;ict^t;n;j;-r^<7)WS U< > l^nM\z.\t^y V 

\t -0-(CHR*),.3- ^ixf -(CHR*X.3-0-(CHR*)o.,- ii*^ ? tL ^ o 
[ 0 0 8 7] 

Z.(r>%m(r>'^hti:h%^m^^i^^^X. V i::M*i^^t7t LNA (7) R^ 

R\ R' i3j:C/f R'* {i7)c^^^il^1-^(^;&^'Jf ^ L<> l'<)^mv^\ty^vVti)\^\t 
-(CH,)„.,-o-(CH)„.,- -e^;2>o 

[0 0 8 8] 

itL<i>(75:ir#Mt::*3l/^T^ :t V =rv-it'ti$a<%^i i *l7t LNA (7)/!,-jS: < t 4) 1 

tcft^i H/^o ;^ 'J a-v-^i^ fflJ'f^iitL;:: LNA =^;tL. ^(n>i "hmmi)^ 

-r^>*3j:0^^^7->75^(bSI^?ti;t:/l;-'^ < t t 1 0(7)^iS^^-^;t-r^c7):^^'J{f 
;i LNA ^i(iS^;^>'7f-':::->^J:a'i/7^>;d^^MI??*i;2> 



(63) 1^2 00 2-5 2 1 3 1 0 

[0 0 8 9] 
I 0 0 9 0] 
[ 0 0 9 1 ] 

[<b 1 2 ] 




[0 0 9 2] 



(64) i|$a2 00 2-5 2 1 3 1 0 

I 0 0 9 3] 
1 0 0 9 4] 

I'fb 1 3 ] 




[ 0 0 9 5] 
[0 0 9 6] 

[0 0 9 7] 
[ 0 0 9 8] 

<tii 5 J9 ^ t «9 feJt^^'^ < t ifc 7 X'* ^) . 2-15000 (7)SiEH-c 
^(f ^ t< fi 2-100, 3-100 ayx 9 ^^HT* ^} ^ 2-50 (T), 3-50 

S/Cfi 5-50 J ^^{i 7-50 <7)J: 9 
[ 0 0 9 9] 

[0100] 



(65) i|f«2 00 2-5 2 1 3 1 0 

[0 10 1] 

9 V * lill t T(7)M:^5<)^'|W|- $ ;t tiM^ T v> T ^ ^vO j3 J: u*- UJl± 

[0102] 

ioJ:^'' R'* lo(±$i P>i:: P* ^tti^T-g. 6 tiT 
[0103] 

-NR"- >(>0^ >G=NR\ >OS^ _Si(R"),- -SO-, -S(0),- -P(0),- -PO(B 
H,)- -P(0,S)- -P(S),- -PO(R")- -POCOCH,)- ^Xlf -PO(NHR')- [j^p|a 



(66) i|f^2 00 2-5 2 13 1 0 

- -CHj-CO-CHj-, -CHj-<HDH-(H- -O-CH^-O-, -0-CH^-CH^- -0-CHj-CH= Cm 

^(Dm^tLX^m^il^t^. R' ^^tf)> -CH,-CH,-0-^ -NR 

"-CHj-CH,- -CH^-CH,-NR"-, -CH-NR"-CH,- -0-CH,^-NR"- -NR"-CD-0-, - 
NR"-a)-NR"- -NR"-CS^^R"-^ -NR" -C(=NR'' )-WR" _NR« -CO-CH -NR" -0-CO-O- 
, -O-OO-CHj -0-^ -0-CH-C0-O-, -CHj-CD-NR"-^ -0-CO-NR"-^ _NR" -a>-CH^ -0 
-CHj-CD-NR"-^ -O-CH^-CH^-NR"- - CHj-NR"-0-^ -CHj-0-N= Cjii^-f 

>^<D^^tLXmm^fl^t^. ^^-^tr), -CH,-0-NRf'- -CO-NR!^ 

-CHj-^ -CH,-NR"-0-^ -CH^-NR^-CO-^ -0-NR"-<H,- -0-NR"-^ _a-CH,-S-^ -S-CH 

,-0-, -CH,-CH,-S-, -0-CH,-CH,-S-^ -S-CH,^ (^^1"^*^ v ^(DB^t 

LX^m^ilit^. R' =^-^tf). -S-CH,-CH,- -S-CH,-CH,-0-, -S-CH, -S 

- -<H-S-CH,-^ -CHj -SO-CHj -CH,-SOj-CH- -0-SO-O-^ _0-S(0)j-0-^ -0-S 
(O)j-CH,- -0-S(0),-NR"- -^R»-S(0),-CH,- -0-S(0), -CH, - -0-P(0),-0-, - 
0-P(0,S)-O-, -0-P(S)j-O-^ _S-P(0)2-0-, -S-P(0,S)-0-, -S-P(S)j-0-^ -0-P(0 
)r-S-, -0-P(0,S)-S^, ^P(S),_S-^ _S_P(0),-S^^ _S-P(0,S)-S-, -S-P(S),-S- 
^ -0-PO(R")-0-^ -0-PO(OCH, )-0-^ -0-PO(OCH, CHj )-0-^ -0-PO((XH, S^R)-0- 
^ -0-PO(BH, )-0-^ -0-PO(NHRf )-0-^ -0-PCO), -NR» - -NR!^ -P(0), -0-^ -0-P(0,NR 
H)_0-, _CH,-P(0),-0-, -0-P(0),-CH,- iiXU^ -0-Si(R"),-0-T'*l5 

^ -CHj-CO-NR"-^ -CH3-NR"-0-^ -S-CH^ -O-^ _O_P(0)^_0-^ _a_P(0,S)-0-^ -0-P( 
5)2-0-, -NR"-P(0)2-0-^ _0-PCO,NR")-0-^ _0_PO(R")-0-^ _0-P0(O1j )-0- ^ J: 
V -0-P0(NHR")-O- [ R" {i7)ct^^3j:?>* ^-,-7 JUH^hMIR^ R" 

Mb LT(i Mesmaeker Current Opinion in Structural Biology 1995, 5, 
343-355 4.tc^jft,tLTl^i,o ^ ^ l^^t >- KW|S'^(7);fc^l|| {i, ^ t 

[0 10 4] 



(67) 1^^2 0 0 2-52 1 3 1 0 

KW^^fifz Q-6-t;w^;w ^^.Km^^fifz Q.^-r^vn^i/, ft^jc-tit 

y .-^ ;^ 7 i - h . V * 7 i - h . > U 7 ^ - f ^ J; -w-a' [^^^ w 
li -NCR")- [iiT% R" tiTK^^.tO'" Q.,-T;i/^;i/;$^t,S 

35>o5^if A' it DMA >f p.-^-^ 

[0105] 

*j;^7i^ hj ^J:?/ Th ';*7.7x- hj li, -eti-fti^: -0-P(0),-O-, -0- 

PCO),-o-P(0),-o- ^P(0),-o-p(0),-o-p(0),-o- (7)^^Eo^l-;2>o 

[0 10 6] 

#Jw^l^??^V>^#^JH^\/>T. M P {i^y*7.7x- h> VJ)^7>7x-hi3 
Jiiy'^';*^^^^- >;5>ii>SJ^^tL7t 5'-5^1^^^Si^-f J^tl, h';*>5.7 

10 10 7] 

Slfe$tl7tTV-;W;i-^ visits -W-A' [^43, W li -S^ :^J;t>' -N(R") 

A' {i DMA ^ iTfe-fb^fitit^m'tt^s. mm^i^im^j: 

[0 10 8] 
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[0 10 9] 

C-[Nu-L]„ , , , -[[LN/^L]„ , , , -[Nu-L]„ ) 3, -G* V 
[0 110] 

q (i 1- 50 -e^, ^ ; 

n(0), n(q) ^^.^li^jiLT 0-10000 x-^) •} I 
m(l), m(q) <7)#^ (i^it LT 1-10000 -e^,^ I 

;t/iL^ n(0). --^ n(q) ^ j; m(l)^ ..^ m(q) (O^tfii 2-15000 -t^^;^,; 

# LNA {i^ ^ V KM1£1#^Mj1!: t-C^i* t ; 

# L fi Nu ^jlC/f LNA f)^hM1R^fitz2^<7)^(Dm<^^^\^^i/ KMI^^^^ 

[0 111] 

[0 112] 
[0 113] 

[^k 1 4 ] 



(69) 



!|t^2 0 0 2-5 2 1 3 1 0 



B 

AASC 

[0 114] 

yitllim^i;i*t. t (i 1-5 T-^^). w fi 1-50 x-^^] 
(7) PNA ^y- =r-7--b^p< h35^t,>5r^o 

[0 115] 

yS~>7y-T•7^^)^ l-7"n t;;i/0 Z-T-p ii;1/0n*'; 

. 2-;^-^;u-l-'/nt:;i/Cn^ v>), 2-t Kn^->-2-p< f-^w-l-^^o e;uCyj-t: 
KD4r->-n^ l-/f-;vCy ;i/n^->>), 2-/f-;i/(^ y 

Cp-7^ y -7 i-;l/7^ P-3- K-^>v;vCp-3- K-7 Ji^JV77-> 

P-7JU:*-D-^>v;p(p-7;U:t 0-7:i::=.Jl/7'7->)> P-T'n^-^Vv^U ( 
P-7'n^-7i:=-;W7 7">)> P-iJ' n n-^>v;v(p-i5' Dn-7x-;i/77->) 
, p-:=. h n-^>'>;;i/(p-;::. h a-7xr.;V7 7->')> 3-t: j; v'jp^ (;?-(3- 
t: >; -:/;u)^7 -7 )> 3,5—7 3 - K-4-V: K u ^ > i; ;u (3, 5-^; g - \f-^ 
Di/V), 3,5-v;7*ci-t-4-ti KDi^->-^>' v;v(3,5— 77'n-t-f-crv/>), 3,5- 
'on -4-1:1 K P ^ v--^ > V C3, 5-v" o □ -f- □ v > ). 3, 5— y 7 ;u ji- o -4- 
k Kn^->-/^^->';w(3,5— >'7;w:t n-^D>'>), 4-p( ^^->-^>'i;;^ (0-p{ 
f-jP-f-Ov/^)^ 2-f-7f-;Up( 7 ^ ju)-^ 9 - y )^ l_^-7^;p 

(/?-(i-^7f-;p)-7 7^>). 3-^' > KU f-;^ ( h U 7" h 7 7 



(70) !|t^2 0 0 2-52 1 3 1 0 

v:/), 3-^7^->V-l-7'De;i/(7;i/^:=.>);fecl:i/4->f = ^yij 
[0 116] 

PNA ^y- 9 :^v--fei5^p(> h (i, g)C'>M#^tfi||^ EP 0672677 A2 

[0117] 

:t >; nf'7-(7)^^J{i, ^yf-K^ PNA-:t 3"^-^. V ^Tv--^^ LNA's ;a- 

<j d-v - J: V ^ iJ' k ^i- ^ K :t V - ^-c^, ^ o 
[0 118] 

Jim--r^o JL^T> #H?.o ^»#c7) LNA ^#(7)«3t + (#t::ortg^l:^v:^;V 

t'>e>n::M'^:g>o LNA (i, LNA ^^Hb^-^lt^:: J: o 

T;i- =f -7 - * Km^ ::tii^ m^K (i. t ifeS^M^Jd^ <b o T ^ J: i/>o 
[0119] 

pTtg^^fi^o LNA (7)^^??^v^^^^»s. -m^ n 

[0120] 
['fb 1 5 ] 



(71) 



!|t^2 00 2-5 2 1 3 1 0 




[0 12 1] 

X it -NCR"*)- ^Xif -CCR-'R*-)- 7!)^C,M1R^^. -0-, -S- ^Xt^ 

-NCR-*)- W*t<; nmm R\ isjisy^- R'* (7)-oii^ Q* t?*>»5; 

[0122] 

, Prot-0-, Act-0-, ^;P;^7'h. Prot-S-, Act-S-, C,.^-T . 7^ 

Prot-N(R")- Act-N(R")- -"ey-i /^(± v(Q.e-7;V^;i/)7 5 y , ftEH 
Si^^tLTt Q-6-7;p3^>'. tt#JifiJ^?it;t Q-«-7;p^>iu^ 
tiTt Q.6-7;w^:=-;w. ^nKW^'^^fz Q-6-7JW'J-^Ji/;^^>'. -tt^tcmi^ 
Q-6-7;v^-;w. ^'^.KW^^^fz Q-6-7;v^-;v:t -ty^T. 

:^;ujK^'>. iiKn^->>f-ju. Prot-o-(^,- Act-o-CH^-, 75 y 

p< f - ^ Prot-N(R" )-CH Act-N(R" )-CH, * ;u .-K ^ v y f - ;i/ , ;v * y y f- 
;u[C:C:-e^ Prot {i^tl-r^l -OH, -SH j^XV^ -NH(R") (7)^^S-e*l9^ Act 

fi^ti-rtL -OH, -SH ^xxf -NHCR") (7)fti4^-e$, J9 . R" (iTlc^^jic;'' 

10 12 3] 

R'* idXX/ R*' fi. -0-, -S-, -NCR-)- -CCR'R*),,.,,-, -CCR-R*),-0-CCR*R* 

),- -ccR*R*),-s-ccR*R*),- -ccr*r*),-ncr:)-ccr*r*),- -0-CCR*R*),.,-0- 

, _s-(cr-r-),,,-o-, -o-ccr-r-),,,-s^, _ncr*)-ccr-r-),,,-o-^ _o-ccr-r-),, 
^_NCR-)- -S^CCR-R-)„,-S-, -NCR')-CCR'R'),,.-NCR*)-, -ncr*)-ccr*r*),,,- 



(72) i|f^2 00 2-5 2 1 3 1 0 

S- j3j:0^ -S-(CR*R*X,,-N(R*)- ^^hm^^il^}^yViJ 

id^l/ R' it -0-. -(CR*R*),,,- -(CR-R'X-O-CCR-R'X- -(CR-R-) 
,-S-(CR-R*).- iiXV^ -(CR'R-X-N(R*)-CCR*R*X- ^^i^S^^ tLi, tf 7 v ;W 
^^-^tc>5roTti5^L; R'* *3J:D^ (i -0-. -(CR*R*),,,- -(CR-r'^^cc 
R* R* ). -CCR* R- ), -S-(CR* R'\- i^Xl^ -CCR- R' ), -N(R- )-(CR- R* ), - f, 
^fi^}:^yi^^ )\^^-mK^j:'DXM^L-^ R' ^^X/ R'* li -(CR* R* ), -0-(CR* R 
• ), - -CCR- R* ), -S-(CR- R-\- ^XX/ -CCR' R* ), -NCR* )-(CR- R* ), - ^^ ? 

ii^\dyi;ij )v^-mr^^j:'^xMML-, R' ax if R' -(cr*r*),-o-(cr*r*x 

- -(CR-R-X-S-(CR*R-X- iiXzf -(CR*R-),-N(R*)-(CR-R-X- T^^i^Mi^^ fl^ 
}£y-yi3)\^i:-mi,^^j:^XMMl' R'* i^XX/ R*' (i -CCR* R* X -O-CCR" R* X - 
, -(CR* R* X -S-(CR* R* ), - is J: -(CR* R' ), -NCR* )-(CR* R* X- i!)^hM9t^il^ 
\£^^y:^)\^^-mz^j:'oX^mL' tfzit R'* idXU R" (±. -(CR* R* X -<>-(C 
R* R* ). - -(CR* R* ). -S-(CR* fCX- iiXXf -(CR* R* ). -N(R* )-(CR* R* X- 

-e^«$tL;t:i:i3t)T:-*^) ! R'\ R\ R'\ R\ R'\ R' BXx/ R'* <7) 

O 23^5^^ i^Utiy h^m^m (LNA)75^^^;2,^ 
[0 12 4] 

tl'toT -0-CHj-CH,- jsXXf -O-CH, -CH, -CH - tl^ tf y ;i''^:t 

; R' idXl/ R' (i-^tC'SroT -CH,-CH,- -0-CH,- -0-SiCPr) 
J -0-SiC PDj -0- 7!)^hM^^nh\:fyV:^ )i^^MMLt£^^:Lbii. -^h KM-MX 

I 0 1 2 5] 

b ^j:it^m<^t'<DX^ ^jimm.^i^tts^\u mm5^mx<i;^m^£ x ^ \z.^mk'^^^ 

^Wi^^^^t\mm^f^^X^h^ o C:tl(±> ^*#:<?) LNA<7)t KD^'>, 7 



(73) !|ta2 0 0 2-5 2 1 3 1 0 

Mmti^<^9!a<Dlim^ J: ^^7iyfi^(^0m. M^i£ Greene. T. W. ^iO^Wuts, 
p. C. M., "Protective Groups in Organic Synthesis", 2nd ed., John Wiley 
, N.Y. (1991), ^J:zf M.3. Gait, Oligonucleotide Synthesis, IRL Press, 1 
984), 

10 12 6] 

VI KP^S-i^M^O^^Jti, 4,4'-v'p< Y^Z/h^)^)l (DMT), 4-^ y ^ y ^ 

^^fltz 9-(9-7j,x;i/)^^f >r-;vCpixyl), 'tt^t'g#$;tl;tx > ;V 

t: •7^;i'Cthp)^ 9-7 ^^;W7 > JW5K^JW(Fmoc), ^h^'^rhyl^ 

K D f 7 ^ ;i/(mthp)^ h 'J ^ f- U OMS)^ h 'J ^ v t: U ;uCnPS) 
, tert-7'^;Vv7 f-Jl/v U ;vCTBDMS), ij xf-;i/v 'J ;Vj3 J; ^'7 x f- 

> ;u >^ ^ * ;i/ ;u t {i MiJ^ ? ti Z^: ^ > ;w ^ * ;u - ;u X - r ^i- . 
tert-7*^jl/x-T;i/, p( ^jvx-t>'V<7)J: ^ '^r;w^;vx-x>'W. 7-b:J'-;i/( 

■9 '^7>'JW;^-^i/ (^Jx.tf> :J'nD7>t:f-;vS/t(i7;v:a-D7-bf-;w) . -^vr 
f- U tVN*n ^ ^ y J: iy^SJ^ $ ^ ^ h ^ ^ ;p 

OOI)^ 2,6-v'>r nn^> V jl/ (2,6-Cl2Bzl)(7) J: ^ v;Vx-T^l'$/v:{ifi 
^?tL/::^>v;ux--r;w-e^;g,o ft=b*9 t LT. n KD^lr-^lfift^li 'J 
- J: o T , HB5:^#-^<7)#0 II J: ^) 4^11 $i nx J: »/^o 
[0127] 

T 5 yt^H^O^^njJi, Rnoc(7;i/:t ^x;up< h ^v* ;U BOC (tert- 
T'f-;!/:^ ^ ^WjKx;!/), h >; 7;i/:t D7-tf-;i/. 7U;VjJ-^'>5!7;V53?x;1/ (a 
Hoc, AOC), ^>y;W:t^->* ^W5Kx;i/(Z^ Cbz)^ 1-^ uu^y V )\^^ ^-y fi )\^ 
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[0128] 

7^;v(0bzl)^ 2-7 ^'v>f-;wx 7. T;wC0-2^da)^ n/\^->;i/X7.TJl/C0cHe 

X), l.S-;^-^-!^^!; (oxazoler) , 1,3-;^^^V'J 

[0 12 9] 

f-;V7-b^^ K^f-;w(Jacm)^ 2,4,6-^l;p{ > CTmob)^ tert-yf- 

;U7.;i/7 i-^vCStBu)^ 9-7;U;^- Vx;Pp< f-;i/(Fm), 3-::. }. U-2-t: «; > > ;u 

[0 13 0] 

cols for Oligonucleotides and Analogs, vol 20, (Sudhir Agrawal, ed.), Hu 
mana Press, 1993, Totowa, ND; S. L. Beaucage j^XV^ R- P- Iyer, Tetrahed 
ron, 1993, 49, 6123; S. L. Beaucage ^ J: t;? R. P. Iyer, Tetrahedron, 1992 
, 48, 2223; ;^ii>t/n E. Uhlmann ^XV^ A. Peyman, Chem. Rev., 90, 543. 
^BWo ^ntLXii. ^>vM;u> -fvrf-'J;!^. tert-7^f-;i., tert-/f- 
)U:^:=.)V^ 4-^ n a-^> V JV;t ^v' ;i/#x;W, 9-7;i/;i- ^ 

xy\ T h7\i Vu\^y:=.)l, HMJ^U^^^fzi^V )l^^-T)l^iSXU'^:^ 
v-^V v;u^j'4=^'>* ;i/^x;i/-e<fe^o rPi^otocols for oligonucleotide conjug 



(75) i|t^2 0 0 2-5 2 1 3 1 0 

atesj , Methods in Molecular Biology, vol 26, (Sudhir Agrawal, ed.), Hun 
ana Press, 1993, Totowa, NJ. <7)W S. L. Beaucage ^Julf R. P 

. Iyer, Tetrahedron, 1992, 48, 2223 Ktt'^^j:^^^^j:MT!}^^^^flXy^^ho 
[0 13 1] 

BtL^^M:^mi^^^^x. #fi#<7) LNA B m^Bi^^^'^m^fi 

I 0 1 3 2] 

a Q" Act-0-^ Act-S^^ Act-N(R")- Act-O-CH^-^ Act-S-CH^-^ Act-N(R")- 

^ 7vh\ vry. r-ha, n Ko^v, Prot-O-, jAp-^y'h. Pro 

t-S-, Q.e-T^V^^l/f-Ji-. 7^y. Prot-N(RI^)- -t y -4 ;t ti v (Q-e-TJl/^ 
;l')T^y> ff^tC-li^^itL/t: Q-6.-TJU3^'>> tt^tCli^?tL;t C;.,-7;u 

;3-'tv> tti:t;:E$^?tL7^j Q.6-7;U^:::-JU. tti:t-fiJ!^?tL7t Q.g-T-jU;^- 

^ V , * y 4^;^ 7 i - h . vjH;^ 7 ^ - h ^ h <; 7. 7 x - h > dna ^ > ^ 

';;^r>K, y.;w*y, l: Kn^^/yf-;u, Prot-O-CH^- 

7^yp<f-;W^ Prot-N(R")-CH,- 7> ;i/ ;J-> y ^ f- [ R" {i 

[0133] 

±E(7)ii'g-^ ^ Prot (i^ii-PtL -OH, -SH ^jiiT^- -NH(R" )(7)i^^S^r#l?^T 
^$tL/t:(7)i|wIC^<:035^^^tL'r*tigK$tL^o t>6^L> -OH ffl <7) t^co <fc •? ^iS^ 
l^'b. v'y h^v' h CDMD, -ty y h^i/ b Vf-JW (VMr)i3j:([;'> Uf- 
^K^J: -9 '^ff^JcWM^ti/:: h '£^0^1:: 9-C9-7 J, - ;u)^+f->r- 
Cpixyl), x h 7 K n ^ - (thp) Q^i-.T^^h )V7 < h 
^•j?^' l/^^-f- h^^^<7)fzib^Mi^MM^j:\^ Kn^->i^^^{i, Agrawal, ed. 



(76) !|tll2 00 2-5 2 1 3 1 0 

"Protocols for Oligonucleotide Conjugates"; Methods in Molecular Biolog 
y, vol. 26, Hutiana Press, Totowa, NJ (1994) Protocols for Oligonu 

cleotides and Analogs, vol 20, (Sudhir Agrawal, ed.), Hunana Press, 1993 
, Totcwa, ND tLTV>^) 7()^hM^^fi^i!)^tfz\t7'i:^-)l^t LXU 

-SH m<7:>t'<DX 0 '^i^l&'bvp^ h^i/ h 'J ca^)^ ^ 
h 'J ^)\^(mO idj:tfh 'J^;i/^J: ^ ^j: h Uf-^Us ^j:hXJ^K 9-(9-7 x :=.;p)^ 
Hf^r-;!/ Cpixyl), UMi^-U^^fifz. t > 7 Kn t: 7-ji/(thp) (:J-^7.* 

t: , Agrawal (±|e#Ba ) f fiic tLT S ) ^ SJ< ? ; :$^o -NH(R" ) ffl (7? 

it/'' h ij J: 0 h U ^fbl/t^ 9-(9-7xr.;u)^-9->r";i' Cpixyl 

J? iJ' l/^^-f- K^^cO/iSlx^MlcJiajSrT^ y i 7t> Agrawal (±|e#Ha) 

[0 13 4] 

±l2*WJHfei/>r, c:c:-e^^L;t:v>-f *L<7)^«#<7) LNA <^^#frij ^ |witi 

^ Act -OH, -SH ^ jiy? -NH(R") (Dm^m'kMmt^o ^<DXo ^Sr 

0- r^^7.^i-^ h i; j:-;^tJV (phosphortri ester) , ^MA^U^^ilfz 0-.t^7>*i/X 
;5^7=-;i/ (phosphordiester) , BM^^U^^i^fz ^:i^:^t^^-h^X:fBMA:.n 

10 13 5] 

^^X'PX-. mm [t^7.7i-^)V7^V^ h] (i. ^ -PW)-N(R')j [^4., R- 

it iiM.KW.^^flfz7}^^)]y^. ^J;l(±V y J^^)\^tfzii^yi/ 

^ V y D ;i/ EBi^-r & S ;t {i^ -NCR?' ), ^ jv * 1) y ^ (-N(CH^ CH, ), 0) 
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[0 13 6] 

fzfz-^<DM^mi^(D LNA t {i^O;J^<7)^*#(7) LNA ffi ^: i "Cl^ffl ? tLS 

>^^^^^-.^^^ Tfc'fb^fi^jtcfgf'it^Sr^. ii'^l:^6«J^I^S'lt^^^ ^u-h^. u 
[0137] 

KP^'>> Prot-0-^ ^;i/*7'b. Prot-S-^ Q-.-T^U^^I/^jj-^ T^y^ P«"Ot- 
tti:t::EJ5^?tL7^^ Q-.-T^w^ju^ HMKM^^fifz Q-s-T^u^r xju, 

mKm^tiM. 'J'-J^-^'-E. U*'>K. *Ji/3K^>'. 7.;i/*y. 

H K P + y f - Prot-O-ai, - 7 ^ y ^ ^ ^ Prot-N(R" )-aHj ;^ ;u ;K ^ -> 
yf-;i/, y;;u.t.y y f-;L/ [j^t^ Pi^ot (i^eti-eti -OH, -SH ^jiiyj -NH(R") ^ 

; Q* {i7Kt^ 7i^h\ /^D'Jr'y, >/7y^ ^hn, Kn:^->, Act-0-, p< ;u 
Act-S-, Q-6-7^v^;vf-;i-. 7^7. Act-N(R")- ;t (ivCQ- 

6-7;i/^-'w)7^ y . -ttEtc-iife^tLTt: Q-6-7;w3^->> -tttl^-im? tiT^i Q 
.6-7;v^JW. Q-6-7;i/^^;i'. ftmtiS3^?tL;t c,.«-7 



(78) 1t«2 0 0 2-5 2 1 3 1 0 

. Act {t^il^'ii -OH, -SH ^Jrch' -NH(R") (T^m^MX-^ '0 . ^ HA^idXtJ^ 

[0 13 8] 

II (DM^m^<7) LNA (i, ^9 rrv^H®<^iitL& LNA t LT. 
[0139] 

$^^(7)0t L\^>M:m]K^\^^X. #S^<7) LNA -^j^ Ila 
[0 14 0] 




[0 1 4 1 1 
[0 14 2] 

3'v-ffltl±|ST-^aL;t<?)t|wlC$?t LV>;Br#««J*^ $;t#ft#<7) LNA (7)11 
[0143] 

i(0|§^<^^l:#(^ LNA (OS^Km^m^mmi^iS^^X. B IJ;^^^^, J 

" a. -(CH^)o-i-0-(CH,X.3-, -(CH,)o-i-S-(CH,X.3- ^J:^' -(CHX.,-N(R 
-MCHX.,- S^iz -O-CH,- -S-CH,-:fej:t;f-Rf-CH,- [^--c R" (ijX"^^ 



(79) #^2 0 0 2-5 2 1 3 1 0 

"MMiL. Q a Prot-0- ^M^L. ^" Act-OH X^^^. R 

^;t:DNA ^ >^^:;!7V-:5r^, ^-fb^fl^JlcfSf'l-^^r^. 
[0 14 4] 

$ftL<(i^^>> '^^^-iW^ Tf^'^^io J:^/^'*7^^'C#^l7r- 

:y:fe<^:a=~77:=•>')J^^^5SK$tLi)«^SS^^ml^SL. X {jt -<)- T-^)19. R'* 
Xf R*' ti-lttl'^oT. -(CHj)o.i-0-(CH,X.j- -(CH,)o.,-S-(CH,),.3- J; 
-CCH^)o.i-N(Rf)-(CH,X.3-, -0-CHj- -S-CH,- ^ J: -PC-CH,- [i 

-•ey-f ;i:{iv(Q-6-7;w^jv)7 5 y . ^MJ^U^^^fz Q-6-7;v3^v. -ft 

. R'' (iTict. 7vK. ->7y. -hn, Kd^->, ^jv^T'h. 

Q.6-7;^^;^f■:t^ 75 y^ ^ y-J 7^:{ivCQ.e-7;i.^;l.)75 y , 'tt^ll'l 

J^^tifc Q-«-7JW3^>'. ^^KWl^^^tz Ci-6-7;v^;i'. -fc^J^tll^ti 

idfz (^-6-7 )V^':^)\^i^Xl/^Mi^W^^i^tz - e -J ^' =- )V ^ Z/ h MIR 
^ii^ Q* T-*^9^ R' ti7X^> ft^tctJ^?tL;t Q_6-7;u^;u> ftiitcElfe 
^i*L7t Q-6-7;u^^;u* J:a^ttmtiMi^$ti/s: Q-«-7;u^::^;u56^fjii$^$ ti 
. R'\ R\ R' idXr/ R" {i-^tt^'ttTlct ^*q^1-;i)o ci^i-r^^/j, R" iitfz 

[m Mt^mz.mk^£^. mt^m\'-m\k^£^. ^v- 

[0 14 5] 

*ll^<^¥fl:#CO LNA <7^^hKS^KmWm^M:i^mKid\^^X. B ^^^^^ 
M.^L. X fj -0--e*,J9. idXl/ R' (±-MlC^oT. -(CHJo.,-0-CH=CH- 



(80) #^2 0 0 2-5 2 1 3 1 0 

. -CCH,)o.,-S-CH=CH- |5j:a^ -(CHJo-i-N(l^)-CH=CH- [r^T^R^ (i7Xti3 

;u^;u)7^y. ^^J^mi^^ttTt Q-6-7;i'3^v. fttltim^^itLTt c^-*- 

, y>oy>, v'7y, ^hn, ii Kn^v, Q-6-7;w+;L'f-:t ^ 

7^y^ ^ y-S 7t{ivCQ.6-7;i/^;i')7^ tL;t: Q-«-7 

[0 14 6] 

^ffl LNA - ,hT-$)^o ^*^Ji:LT> *X*;u7^iS^ 

-f-^r^tL-etL'f^ffll-a. (lS,3R.4R,7S)-7-ii Kn^->-l-t Kn 
(f-^ y-W ;w)-2,5-v'^^-lt □ [2.2.1]/Ny^ >^ (lS,3R,4R,7S)-7-t 

Ka^'>-l-li Kn^->p< f-jw-3-(-> h v^^-M ;w)-2,5-v?:t ^^^-t: n [2.2 
■ 1]'\7'^>'> (lS,3R,4R,7S)-7-t pn4r->-l-H Kn ^ ->p< ;U-3-(^ 7 -> 

;l,)-2,5-v;^-^-9-lfvi^ n [2.2.1]/N7°^ >^ (IS, 3R,4R,7S)-7-^i Kn^irv-l 
-l: KD^->^ f-;P-3-(^"T->-l-^ ;u)-2,5->?:^^+|- d [2.2.1]/n7'^ 
(lS,3R,4R,7S)-7-t: Fn vp( f-ju-3-C7 7"- V'-W 

;l.)-2,5->'^^^e->:i' D [2.2.1]^7°^ >(7)|a'^E<^^^ii tTt-t 7 {i, OR 
, 3R, 4R, 7S)-7-(2~> 7 ^ j:. h ^ V (v -f V ^ o t° ;U 7 ^ 7 ) * 7> 7 -f 7 ^ V )-l-(4 
.4'->?p< h^v' h ij f-;i/)-3-(f-5 )V:>-2,5-~j^-^^}£-y^ 

u[2.2.1]/n:/^/ (lR.3R,4R,7S)-7-n ^ n ^ 5/-l-(4,4'-y p< h^'>h>Jf-JU 
v;^ f-;u)-3-(f-5 >-M ;v)-2,5-i;^;^+hevi^ D [2.2.1]/\y >$7 >-7-0- 
(.2-^ Dn7i^;U*7.7i- h^'Sjfj?/*- (lR,3R,4R.7S)-7-n |.'oi|p,;/-l-(4,4 



(81) 1t^2 00 2-5 2 1 3 1 0 

5js:^K<^#tc^i5^^v^«'**«fife-r^ tM^^tLSo ^f-V>'f-;i-i3 iO^ptf- 
t>tL. ^Ol^^. aS,3R,4R,75)-7-t; KD^ v-l-H Kn^->^^;U-3-(f-^ >- 
M;u)-2,5-y;t^-9-l:fvi^n[2.2.1]/\^jj^>^ aS,3R,4R,7S)-7-t Ko^i/- 
l-l: KD^e/pf f-;W-3-C-> JV)-2,S->':t n [2.2.1]/\y^ 

(lS,3R,4R,7S)-7-t Kn^^v-l-H Kn dp v;^ -^^U-B-C-^ 9 Jl')-2, 
5-v;a-^-9-ev'i}'n[2.2.1]^7':Jr>^ (lS,3R,4R,7S)-7-ii Kn^iz-l-l: Kn^ 
->^f-;U-3-(^-7^>-W Jl/)-2,5-y;t-^^lf'>i5' O [2.2.1]/\7'^>i3j:af ( 
lS,3R,4R,7S)-7-t Fn^->-l-li Fn^v^ f-;V-3-(7x^>-W ;^')-2,5-v' 
;^■^^j- tf n [2.2.1]/\y ^ y(Dm^'Th^mK%m,^iifzii</y\zm^'f^m'^ 

[0 14 7] 

[0 14 8] 
[-fb 1 7 ] 



(82) 



#^2 00 2-5 2 13 10 




[0 14 9] 

[5^4'. X -O- -eabi9 ; B imm^. DNA it^t^m^^ 

, -S, -N(R-)- -(CR-RT -(CR*R*),-0-(CR*R*),- -(CR* R* X-S-( 
CR-R'X- -(CR*R'),-N(R*)-(CR*R-X- -0-(CR- R* ), , , -0-^ _S-(CR- R* , , -0- 
, _0-(CR*R-),,,-S-, _W(R-)-(CR'R-),,.-0-^ _a_(CR- R' ^ ^ , -N(R- )_ -S-(CR* R 
•)r.,-S-, -N(R-)-(CR*R*)„,-N(R*)- -N(R*)-(CR-R- ),,,-S^ ^^Xf -S-(CR*R 
•)r.s-N(R*)- ^^t5S«^?tLi>e9-7*Ji/$r^i5^t; ^4>. # R' itAn. 

?tL7t Q-6-t;p^;i/^ dna ^ y^s^-;^ i^-^j.-, Tfe-fk^^jicvt'tisSrS, ^-ftf: 

^^tTi^) J: < , 55^o r i^j^x/ s <7):g.>^(i 0-3 x** »9 > fzfzL r+s (7)^tf- 
1-4 ; #-1^^ R'\ R\ R\ R' ^iO'- R" (±, yjc^, iiMr^W.^ 
^n.fz <^-6-7)V^)U, BMKW^^^fz Q-e-TJU^-JU. t Ka^v, Q-s 

;i')75y> :^ jiz/^'t^ -tyi3j:"a'v(Ci-6-7;w^-;i')-7 5 y-yi/jV'-K-;!/, 
Q-6-7Ji'^;u-*;uiK-;u75 y . :!!7;u/n*^ h% 7-y>\ Ci-6-7;u>?7 y 



(83) 



1^^2 0 0 2-5 2 1 3 1 0 



<7^ LNA ^([/tc^(7)i^^'r41ii3 J: Ci'TOiDtStT^/i?;^ < t ii l<:>j!)^h^J:^^- :f 

, -CCH)„.,-0-(0H,),.3- -CCHJ„.,-S-(CHX_,- -(CH,)o.,-N(RfMCH,X.3 

[0 15 0] 
[0 15 1] 



[0152] 

v'T/^ :=.ho, t KP^v, Prot-0-^ Act-O-, Prot-S-^ Ac 

t-S-, Q . 6 -T ^ ^ ^ . 7 5 7. Prot-N(R« Act-N(R" )- ^j-tfz \t v ( 

Q.6-t;v^;^. tt^tiTO^tiTt Q-6-7;w^->ii'. fi^t^S^gi^^ti/t: Q.,- 

7;U^^;U:^^->. ft^t't$^?tL7t C,.«-7;ix;^x;U, 



['fb 1 8 ] 




Ila 



(84) #^2 00 2-52 1 3 10 

^ ^y^-'^u-^'-. ^^t^m^mk^j:^. mit^mKm'iktiM. ^u-h 

-0-CHj Act-O-CH^ - 7 ^ y p( ^ ;u ^ Prot-W(R" )-CHj - Act-NCR" )-CH, - ij )\, 

7>;v*yyf-;v [ccr-, Prot ^-eti^-fti-OH, -SH^jro^^ -nh 

CR") <^<*HT^»^)^ Act -OH, -SH -NH(R") (^i^l^T^) 

R'* {i-*tt::'^j:oTs -C^. A -NCR'K "(CR* R* ). . s . x -(CR* R* X -0-(CR* 
R- ), - -(CR- R- ), -S-(CR* R* ). -(CR- R* ), -NCR* )-(CR- R* \ - -0-(CR- R* ), , , ^ 
- -S-(CR-R-),,.-0-, _o_(CR-R-X^^-S-, _NCR-)-(CR-R*X,,-0-, -O-CCR-R*), 
,,-N(R*)- -S-(CR*R*),,,-S-, -N(R*)-(CR*R*),,,-N(R*)- -N(R* )-(CR* R* ), 

-s- ^ixf -s-(CR*R*x,.-N(R-)- ic:-e 

^ R* \t. 7Kt^ TvK. ->Ty. =i-Y\^. tiKn^v. :f')\^^-fy 

;t/it r+s (7)^tt-{i 1-4 -es,^; R'\ R\ R\ R' ^iO' R 

Ci_e-7;u3^>';^7;u;}^^:::.;u, Q-6-7;u^;u*;i'5K-;u^ 5f;;u^;u, 7^y> ^ 
y ^ J:c;fvCCi.6-7JU^;p)7^ y , ;t;;wN**^;u, ^y is J: aV'CQ.6-7JU^ 
;v)-7 ^ y-:^ Q-6-7;^^>'W-*;i/>K-;v7 5 y , t~J 

V\ Ci-«-7>'U* y JUiJ-^ ;^;u*y, y.;U7r::^JU> Q-6-7 JU^ 
DMA V^.^* 1^-3^-^ m^6<Jl^fSr14'5r^. l^^k^fl^Jl^^Stt'Sr^. ^V-Y 

(7) LNA U^'JC >?-(7):^^t4JtSi5 J: 0'm#j!jpJ^ [^^/i L . ^ 'J r/J? P :^ f- K-^ 



(85) iRFa2 00 2-5 2 1 3 1 0 

DNA^ vj5^-:^w^^-, ^>fk^6tJl::^t14'^l. ^^k^6<)t'ft14'^l> 

'(jTKtT'^^o #1^. lf9v:;&;Ki -0-> -(CH^X-i-O-CCH,),.,- -(CH, )„ 
.x-S-(CH,X.,- -(CH,)o.,-N(R-)-(CH,X.3- isj:^' -CCH,),.,- 

^ o 

[0153] 

^2.5 UtL< ii^J^^^j: <t^ 3.5 x:M\'\ < 4) 4.0 x:M 

</\ Ci: (7) (J ,5^/1.^ 7^ < i: 5.0 "Cj^i/^ ^ ij rfv-lc, ffiUflt)^ DNA ^ 'J 

^'-^-^rll^-r&o #H;t';3'v-<^ Tm fi/l?;^ < t 2.5 x N "Ci^ < , 0i 
t < fi/I^'Sr < t 4) 3.5 X N "Cft < , #i;/i'^>5r < t 4) 4.0 x N 'Cig < . C t 0(5 
T^^i^i'^'^ < t 4) 5.0 X N <CiSv> [N ^ v^j- V K^^#<30^-C^>^] o 
[0 15 4] 

'SrW,;^- ^ K<^J: 19 /i'^^ < ^ 4.0 X:M^^. BtL< (i/^^'Sr 

< t 5.0 "CiiV^. ii#H/i.-'S:< t <> 6.0 r^V^. CI < t 4> 7.0 

■Ciliv^ i- Wfit)'^ DNA :t V 1/ ;t- f- K t ct) Tm ^^^.^o 

;t >; 3'^-(7) Tm ii/J^^fj: <^ ti> 4.0 X N 'C^< . UtL< it^P^J: < t 
5-0 X N 'Cl^<. #lC/j/-^< t ^b 6.0 X N 'C^<, :it<7)iii!,^{i.-Ki:< ti> 7.0 
X N -Ci^l^ [N ii^^^Uti/ rmUi^O^X'^^] o 
10 15 5] 



(86) #^2 00 2-5 2 1 3 1 0 

[0 15 6] 

a) 10 mM Na,HPO,^ pH 7.0, 100 trW NaG, 0.1 rrM EDTA; 

b) 10 mM Na^HPO^ pH 7.0^ 0.1 tiM EDTA; ftzii 

c) 3M 7^ yy^^)V7y^:=-'yi^^Vyy( F OMAC)^ 10 mM Na^HPQ,^ pH 7.0^ 
0.1 rrW EDTA; 

UtL< a) ^ V =f-7-i3J:i:>*3|§M6<J'Sr DNA ij rf^t^}' K 

[0157] 

[0 15 8] 

§> 'J =^-7- 1 JiJl±c7)^ 7>V7f-'^^f ;^v:yf- 
[0159] 



(87) #^2 00 2-52 1 3 1 0 

[0 16 0] 

^'-J^^V^^U:^')t^ (exonucleolytic) ^^ft^^tT 

O 

[0 16 1] 

Dt:;i/, ->^D:/ne;i/. •/f-^u, tert-7*f-;u^ ^y_-;f^;^^ 

~ 12 (^R^jgi^^;t1-^Eilt^. M^ttzit^ymVimtTKm^'^'MMt^ 

-TJU^^i'J {i> «^Jx.f±\ x^ji/, yotf;!/, v-yo ti;i/^ ^/^J'Dt' 

nt:;i/, ^f-;^, ^V->^f-;i/. tert--/f-;u, n rf-;K7) J: 9 1 - 4 (?) 

O 

[0 16 2] 
[0163] 

i:LTfi> r';;p^ 7't-;w> ^^-t-;u^ ^7'T-;^^ 



(88) #112 00 2-5 2 1 3 1 0 

10 16 4] 

mmK. TO [^-xz-7}V^z:.)Vj iU 2 - 12 (^^^M^-^r^t 1 OOOH 
[0165] 

-7J^^;^:^;^5K->'^^ 7'J-;^^ 7 U -;w:a-^'>:^;w>K-;i'. 7'; 

7 -;i'*;u4^*x;w, ^TD7•;-^^^ ^ru 7 "J ^v:^ ;w 

j/vC(;.6-7>ii^^;u)7 5 y ^-y ^ j: a''v(Q-6-7;i^^-'u)7 5 

y :;?7.;i//i^x;w. T ^ y-^-e-r )V^)V-t ^ -ty ^3 J:U''v(Cl-6- 

7J^^i^)7^ y-Q-6-7;i'^;v-7^ y * ;i/;Kx;w^ Q-«-7;u^;i^:i&;u*'-;u 
7^y^ v7y^ ^7xvy. K\ Q-6-7;i/:^ y ^ ;v;t-^v, y,;v* 

y> Ci-6-7;u^;P7.;uj^xjp:t^'>> ^hn, ;;<.;i/7 7 -;i^> Q-6-7;p^;i'f- 

[0166] 



(89) ittS200 2-52 1 3 1 0 

;^^;^)7^y^ * ^u/n'^ ^ ^ J: ?/vCQ-6-7;u^;u)7 ^ y * 

. 7 ^ y-^-6-7)^^p-7 < y ^ *y^j:iy^-7(Ci-6-7>'w^;v)7 5 
y-Ci-6-7;u=^;u-7^ y Ci-6-7;v^ju*;i/:^*:=.;i'7^ y ^ i/7y 
, h\ />ny> [CCT% 7'J-;v^3J:t/^Tn7';-JKi. Q-4-7 

;u^;u> Ci.,-7;p:3^>', :=.ho, '>7y^ 7 ^ y t l~5 0 

rD7'J-;u. 7^y. * y ^ J:t>'vCCi.6-7;w^;u)7^ y *3j:?>VNnr;^ [ 
7V~}Visi:U^-fo7V-}\^ii. Q-4-7;^^;^^ Q-4-7jw3^v', 
h v7y ^ 7 ^ y S /J{i:/^oy >-C 1-3 0^1^ $i tlTV»T t <): "C^) 

^ o 

[0 16 7] 

^^-X'^X-m^ [7'}-)Vj 7i:=.JW. i-y^)^. 1,2,3,4-7- h Knt 
[0168] 

mm r^TD7'j-;i/j ti. \ iix±<D^^w.j-i)^^TuM.'^. m^im^ (=n 

fc:a';;v, 'f ^ W t:9V';;v, t:';v:=.;^^ tf^v:::.;!/. t: 'J ^J^'v:^;!^ 

, >j V - -7 'J 7 V ^ y >; -iw^ ^ v'f- 7 y; ^ > v h 

, h 7 V u r > 9 V* V ^ y V 7^V v ^ * ;w/n'7' v 
v^>y7-if ^>K';;p, ^yytfvyj ju. 7iy ^-if 

o 

[0 16 9] 



(90) i|$^2 00 2-52 1 3 1 0 

^ 7 ';^;i/:t^>'* jw^'-ju^ 7 -JV* ^•r^7';-;^> 7^y^ 

*y ^J:a*v(Q-6-7;w^;v)75 y ; tS/^i^/n'*^ *y ^ J:j/v(Q.6-7;i^ 
^;u)7^ y 7^ y-<^-6-7;u^;i/-7^ y ^yisJ:?/ 

vCQ.«-7;u=^r;u)7 ^ y-Q-6-7;i/^ jw-7 ^ y * ji/^}?- ju, Q-«-7;u^;i'7!7 

ry-^.*-7)i'^)i'. h U/^ny>-Ci.4-7;w^J^> /Nay> gj^^ 
Srg1-7';-;V'i3j:D^'\r D7'J-JK1> Q-4-7JU^JU^ Q-4-7 JUn r. 

bo, V7y. 75 y ^ 7t{i/M3y>Tl~3[i|^^^tLTV^Tt ct V^] 75^^)^1|^ 

7';-;u^ 7^y^ ^ y^J:c^"v(Q-«-7-'i^^ju)7^ y ^3<l;o=v^o^"> [ 
cic-e. 7U-;v{±, Q--.-7;v^;i/> (^.4-r)va^i/^ -hn. >'7y^ 7^ 

[0170] 

Kit, y)V^u, ^na, -/D^is J: 2/3- K=g:-^tfo 
[0171] 



(91) 1t^2 0 0 2-5 2 1 3 1 0 

0? R*- (7)#.5'ti, fti:Jct^?tL7t Q-e-7;i'^JW. ^MKWi^^fitz Q-«-7 

mington's Pharmaceutical Sciences, 17. Ed. Alfonso R. Cennaro (Ed.), Mac 

k Publishing Company, Easton, PA, U.S.A., 1985 )q XXf ^ "9 S jfi<7))ifti3 J: 
Encyclopedia of Pharmaceutical Technology icfS® ? tlTi/^^ 4)<7)T'^&o 

[0 17 2] 

. \ikT<D-nm^xy)^m^tifzo 

[0173] 

(R. D. Youssefyeh, J. P. H. Verheyden i3j:£F 3. G. Moffatt, J. Org. Che 
m., 1979, 44, 1301; G. H. Jones, M. Taniguchi, D, Tegg j^XX^ ^- G. Moff 
att, J. Org. Chem., 1979, 44, 1309; C. 0-Yang, H. Y. Wu, E. B. Fraser-Sm 
ith j^XV^ K. A. M. Vfeilker, Tetrahedron Lett., 1992, 33, 37; H. Thrane, 
3. Fensholdt, M. Regner i^xzf 3- Wengel, Tetrahedron, 1995, 51, 10389; 
K. D. Nielsen, F. Kirpekar, P. Roepstorff ^ j: J. Wengel, Bioorg. Med. 

Chem., 1995, 3, 1493), 2'-0,4'-C-^^ 2^^^ ^ u :^ h^<D^m<om t LX 

, 4'-c-t Kn^v>f-;u7 7y-y^^## 31 i^-^hHi^-t^lom^Mmfzo 

Kii^ 2'-0,4'-C-^^ 2{^^j?^^;^-^>Klii»^ 36 ^^•^tzo M^^vMb 
t^lJ: '9^1?tLTV^'S:V^2|^^ %i;V^i^Ym^W 37 ^*L=Sr 5'-0-4, 



(92) #^2 0 0 2-5 2 1 3 1 0 

^mts7.ts)i'7^v-( hmmi^ ^m.^L/zo mm<^i5m'k. mmm^Ki^ 

tiTt (preformed) y.^v^-yY ^^^ffiUl-^^^&'b oTtB-CibSo ^oT^ «nJx. 

1/ K ^ <Oy^';V-^V K 61B -\(7)^J^(i, H 34 \Z%^,^^X\j^hl^ HjiB£ 
? tLTto 2|t^f- 5 > ^ iJ' K 37 <7)^)£1-^ 5-;< h -> > ^ V- 

§ § ^ > V ^V'fbia <]: O^'T > -t ^ 7 J: ^ MIC J: 19 iiE $i tL;^: o (WI^c^:^"^7{>^ 
44 :d%?>(?) 57C O-B^fifctC t Jtffl PTt^T'*)* "9 o 5!l<^Brtg'£:^&O^J i: LT ti. g£ 

:f^^vy-^')i^vy J -7.<r>ij-j'f') yir\z^\j^x. \t±\-L%<DmM\.fz 

kSM^nfz^ L/i^L. l-0-7-fcf-;U7 7y -7. 207 $7t:iif-:f 7x«r.;L.7 7 
y^;;^ 212 (Dij yf^) V^^HioTti. ^-^fiKtli: tT. a-TJ^^- 
t<r) LNA K$-4C7to ^<^J: 9 «-LNA ^(^5^ V:t-> Kc^ffi.;?^?^..^/^ 

4'-C-t Kn^vp<f-;i/7 7y-x («nj;t (f4'-C-t; Fn ^ vp( f-;i/^icy v 
m^^'O^'^m^LX 36 HJ: y)m^^ii^<7)'/)mt^X^Lo MM^j: 



(93) i|t^2 00 2-52 1 3 1 0 

[0174] 

OE 'm.'km^^^xmuLtzo 

[0 17 5] 

$>*o ^t^sFo^^^(i> -xm^K^ mnmwm'^m wo 96/143 
m fzit^mit^oy^mxx <miL^fifzij^^wM-r^ t . m^Ltz:t^vm 

tT)o 

[0 17 6] 

mm3^^^i^^'X.7^J LNA 73~74F (7)-^fig;^|e^LTV^;i>o 7 

'-O-DMT j^^^ X 3'-0-7}s7. 7 ^^U-yay (phosphitylation) 



(94) #112 0 0 2-5 2 1 3 1 0 

T^to US 7 tI^0£g1-& J: 9 ^i^l^^z/ F 75 (7) 2'-f-;j--LNA ^^U^i^ 

76F O^^ifc^ i <fr^:>*l7to 76F fi, Z'-f-^^-LNA ^ i; J5 V 

K(7) gUJ'g'filc^H'£^^?^fl| it ^r^LTi/^^o 7 )VtV7^^)V 2'-j 

^ y-UiA ^yy 74A (i, 2'-r 5. y -LtiA :^ i) ^ ^ U ^ ^ ^^(D^Wj'^mm 

[0177] 

JgFf <7)@eg'$rE!lS$-|J:^>l 1 J: iQElSI--^ ^ti^^X-^^o 2'-/? -OH (75ig<iS 

. v7:=-yi5Xif7r:=-ymumt. m<DmtLx±uxtmLfzx^Kmw 

[0178] 
(:^- 'J d*-7-(7)'&Js)(;) 

*^^(7)ig0tic- ^t^^- CM. Crotli B. S. Sproat, ]. Chem. Soc. 

, Chem. Corrmun., 1995, 495; R. H. E. Hudson ^ic)* M. 3. Damha, J. Am. C 
hem. Soc, 1993, 115, 2119; M. Von Buren, C. V. Petersen, K. Rasmussen, 
G. Brandenburg, 3. Wengel ^XV^ F. Kirpekar, Tetrahedron, 1995, 51, 849 
1) ^Xrf ^Vi- CG. Prakash ^xtf E- T. Kool, 3. Am. Chem. Soc., 1992, 
114, 3523) ^) rf- id X l/^' ^ ^ U :^ ^ K(±. tm'(t^^m<D^mti^ X < 

^hfifzmm'i\:^<Dm^i^%^^mLx^mLxi>x\^>o *7,*;u75^j^-r vit 



(95) i|ta2 00 2-52 1 3 1 0 

^(S. L. Beaucage isJ-i/ R. P. Iyer, Tetrahedron, 1993, 49, 6123; S. L. 
Beaucage j^XX/ R- P- Iyer, Tetrahedron, 1992, 48, 2223):^<^ffl i^^^^^s^ L 

tt^Jx. i£ n-^> 7. 5^ ^ - h <k^. ^^T^yt^y x;;^ r ;i/^b^ ^ fz imM^-^^ ii 

7 7* >; > ^B#ra is J: x//t tz \mWf--fi:umx-(DWk ^^Lijv-f')yir^i xf/t tz 
V- ;i/ 19 fttt ti, m'^im 7 y ^ ^'sjSiSJt ^ IIP ? -i^ o sw-^^ 

;g,o THy^TjxDT^ ^-f h 39^ 46^ 53, 57D, 61D ^J:t/ 66 -f^XM. >95% (7) 

U a''7-(7)'g-fifeTM$ffl$tl-&a'^0. mL\tB^%/M^)Vy/^^^ mt^. Bea 
ucage's ^^(rlT|g-eA^ ortg)S:^ffl-rs®'fl:t^$^-r'g) i <!: J: 19 . 
^- X - N LNA ;t 'J - H-^lj^ L fz (jS^fit) * 7 7° 'J J|Z$ >= 985Q 

„ 2'-75y-LNA ^J;(/ 2'p< f- juj ^ y -LNA U f- K 9 )^ 7 ^ 

98%)„ 2'-f.:t-LNA :t a'J? f" KC^S)^. LNA :^ ^ :fjL ^ U:^^rm 

V 76F $r<$ffltT, »atJt;^BJct;to m^<7)E^J<7)^^<7)^^, m*!kS^#Sp 

y'-e=.T^im-r^Um^<D\^.-i:) o LNA ^- rf^?/^ i^^f- K(7)||SS^, >f^«/^^ 
T(7)3jfr5|f ;|!SS^* ^ h 7 V ct 0*/^ ;t HPLC ^ j: c>Vt tzitJ^^ J - 

L< fi7'^y-^i/)i^^,»$-i^^^i:^#ffl LTffoT^io ^ ^ t: 9 «; ^ ^)um^ 
iS+i HPLC is XX/ MALDI-MS tT-^fiJc L;^c;^- V :f^^U^^ VmU 

LtzX^ Km^^tiiX\^>^:it<DmWS:Ltzo 
[0179] 



(96) #^2 00 2-5 2 1 3 1 0 

^ l^^-f- K-fb^CProtocols for Oligonucleotides and Analogs^ vol 20^ (Sudh 
ir Agrawal, ed.)^ Humana Press, 1993, Totowa, ND; S. L. Beaucage ^J:0* 
R. P. Iyer, Tetrahedron, 1993, 49, 6123; S. L. Beaucage ^J:?/ R. P. lye 
r, Tetrahedron, 1992, 48, 2223; E. Uhlmann j^^lf A. Peyman, Chem. Rev., 

90. 543)6r)^ifT'j: <m^^ ntzij-m^m^'t i> ^ t K X <o wm-^^i> o 

[0180] 
[0 18 1] 

^hr^. ^'M.v^^m'^^tzm&^i^ixf ^m:. ^'-^m.^^fz ^ij^^ 

^r^m'm.^ilfzmr^-^n^m^t. INA^y-^-Tj^ 3* «l--^itLTl/^S LNA 

c^tL^o BioGenex Universial CPC Support (BioGenex, U.S.A.) {i> 
m-ThZ-t-h^X^ho 5'-0H iSM^ti, -Plj^ff IMF ^-e^oT'b J:v>o 3'-t 

[0182] 

(igM) 



(97) 1tlt2 00 2-52 1 3 1 0 

wrJ^) L xm m^u^^ »i4 ^^1- t\^^o 'Sr^B ^ ii^-r ^ o c: (7)^0^ ^i 

Vf^}£Vy (streptavidine) M L7tElf^g®±HPCR 7 > 7° 'J >' ^SS^J 
#^6<)ti«*£-t^tf5i-f-^;Wb$i*i;t (biotinylated) Tyzr')^ 

^'Cf^'StX (invasion) 2 :$:i|DNA>s^@g^jijf^6t,lc ^ -/r'y >-t;i,LNAj^ 

[0183] 



(98) 1ta2 002-52 1 3 1 0 

[0 18 4] 

[0185] 
[0186] 

O 

[0187] 
[0 18 8] 

(altered) TKtlS^'^ t^tt^:^-^ i i: J: o ^S 
[0189] 



(99) #^2 0 0 2-5 2 1 3 10 

[0190] 

^<D%m<r>%\\<0^m^t. RNAseH$.ij (?)-e|: LNAj^fjit 9 
[0191] 

[0192] 

fflv>T'8^Jife-e§ ^ (E. De Gercq, J. Med. Chem. 1995, 38, 2491; P. Herdewi 
jn J:?>* E. De Gercq: Gassical Antiviral Agents and Design og New Ant 
i viral Agents. In: A Textbook of Drug Design and Development; Eds. P. Kr 
ogsgaard-Larsen, T. Liljefors ^Jiti^ U. Madsen; Harwood Academic Publish 
ers, Ansterdam, 1996, p. 425; I. K. Larsen: Anticancer Agents. In: A Text 
book of Drug Design and Development; Eds. P. Krogsgaard-Larsen, T. Lilje 
fors ^XXf U. Madsen; Harwood Academic Publishers, Amsterdam, 1996, p. 
460), 

[0 19 3] 

*lTV>-&o CSharp ^, , Eur. J. Biochem. 230(1): 97-103, 1995, Lengyel-P. 
tj, Proc. Natl. Acad. Sci. U.S.A., 90(13): 5893-5, 1993, ^xxf Laurent- 
Crawford f,, AIDS Res. Hum. Retroviruses, 8(2): 285-90, 1992)^ 2'A-i%.^ 

[0 19 4] 



(100) #^2 00 2-5 2 1 3 1 0 

(?5tei®'Sr,^«^vM±'^-f jwj;^ (vira) jc^^t^^^s ^mmtfzimmm^ 
-'^y-xi!)^hm^t^mwti:^^-r^o %m<^mmit. 2:^m. ttzu 

[0195] 

^h^^\t^^(DmW(r>l^^. mm. 'm.^^ixf-y 7 ^ ^yr-iy B 

■^T'b<fcv^o 5' tfzii y^mi^^-^-tfzT.^-'^r'-^ift'LXt') 

rf^^ \ytf-h^\^^^^-tXiiX\^^o Lfz'd''f-<D^^m^j:^iiLXn. DMA 

V^^-f- V't:ifltb<7y^^xmmi:it^f^1jmit^X^ LNA^^IfS^i; 
[0 19 6] 

(mm) 

[0 19 7] 



(101) 1^^2 0 0 2-5 2 1 3 1 0 

A.i:M^L^^t')::rji^U:^^VHinmmK. :ioLfc mmm tV::r^ 

> 3^ j^^ J: t/pHT'CO ^ - ^ 7 b ^mt^-^^ ^ o 
[0 19 8] 

[0199] 

^t!J<7)^ 7y^<7)«RNA. $^J^{ftRNA, rRNA, snRNAjs j: scRNA{i^ ^<7)Mi: 

;x/N'i:7M^r-x>D- F-r^OT-(±'^ < . mRNA(7)x v > V T r 

^ mU^ ^lE. :^fe#*'^(7)^^t^<7)ilt#<?5«i:9'ar-^OlEH<?>fflmt^tc (RN 

V :t K o*^^ * r V '7 hMk =0: ^ * i) i/M i Plih-r ^ ^ o i6 > 
[0 2 0 0] 

miji^^^^r^) y hMUTi). +53-'ar^$^i4^^-ri.7>f--b>'7.7'o--7'^ii 

[0 2 0 1 ] 



(102) !|t^2 0 0 2-5 2 1 3 1 0 

0 (Monegaard, N. E. ; Buchardt, 0.; Egholm, M. ; Nielsen, P. E. Proc. N 
atl. Acad. Sci. U.S.A. 1994, 91, 3892)^ TfilMJ^J "T^ i i: <^T'i: U =f 

[0 2 0 2] 

[0 2 0 3] 

[ 0 2 0 4] 

^^tL7tlS^6<Jjw:?S14^LNA1^f|i^<; =r^^ K*^ vMigl^fi^liiStt'SrLNA 

[ 0 2 0 5] 

c:^ t^s:m!^(±> ^pis-^. i^iips-^ mm.^^. m&'m.^) . 
4 . SBi^-^. Mrt^g^ (^rtis^) . ^n^H-. m^^-. n. 

^iPlS-^ llii L^stBI-C^) oT =fc J: < . ^<Dl^ i-£mLm\m7L kt-m^K "Ran 
ington's Pharmaceutical Sciences", 17. Ed. Alfonso R. Cennaro (Ed.), Mar 
k Publishing Company, Easton, PA, U.S.A., 1985 t ? ^ JC:ftifi(7)){g, 
"Drugs and the Pharmaceutical Sciences" series, Marcel Dekkern^jj-^igf 

[ 0 2 0 6] 

mm) 



(103) i|f^2 00 2-52 1 3 1 0 

:L(DM^i:mtz-r<Dim^. aiiT«*o/co 

[ 0 2 0 7] 

T^^Vi^^y K=Sr. «<7)^ia^$r#it-r^LNA^^-r;2>;r >; □^Jii? FlcS 

r^^^ ]'^<Dmmi^'km^'<mMt^tzi!b<Dmwi^^}^-^m^^fi^o 

[0 2 0 8] 



(104) 1t^2 00 2-5 2 1 3 1 0 

[0 2 0 9] 

imv-^^'^^fz') >*-<7)*^$r^LT). ;t 3';? ^ V ^ ^ Y ^m'^'f h (ry 

tL/c:^ S VV'^ 6njx.tf t^^^JU'fLLNA^fli^ 'J ^'^"7 KtO 

^-^ ^ 0^*^^-^ o T @ @ je t T ^ J: v> o LNAj^lfP ^')^% 

f-KO 5'5^^ ^>-g.(/Mi 3'5Kj^tc >'5!7^^^L) ^^ife-^HJloT 

;t;<)^oT, C:<30||^(i*7t> U^lflit 1^3"^ k^j-f- K^-^l-^^B^rM^I- 
[0 2 10] 

[0 2 11] 



(105) 1t^2 00 2-5 2 1 3 1 0 

[0 2 12] 

^^M'A- U =f J? ^' V:^- f- F J; o T T > 7" 'j n > ^^^f ^ Km^^h X 
[0213] 

J: ^ n 1; ffl & i t Hi 19 . JfiliiRjE; (7)m<7)X^s ^3 ft ^ r > n > # 

Demers . (Nucl. Acid Res. 1995, Vol 23, 3050-3055) {i^ PGR St5<7)il: 
i§^tTv^;2,o PCR<7)^^(7)X^-CT>7''; n^ff/N^ -tf- a > ^^[S^f 

^^^'r^^£tr<D^ < J: oTM^tL^ -1,0 >l 9 LfzyMl^xyu y ^ 

"^^tz LNA^KIi;^ U Yu li, (Biotechniques, 1997, 23, 714-716) n|2 



(106) i|t^2 00 2-5 2 1 3 1 0 

[0 2 14] 

^i-l^^ y7s(D-fU'--f\t^ \'jt=^^m (Molecular Beacons) j i:#$i*lTv^^ 
o Z.')^h<r>-f'0-y\i.. -^^L^'^im (fluorophor) x,y^^- 
(quencher molecule) ^#tf§|5^«jS e+BM«J;i- V :i%^V-^^Y}i tT 

^Kitt/N-f 7 hMbi-^ ^^^^ -etiiiiox^^Mi:^ 

[0 2 15] 

Syc7)i5' 7X(7):/D- 7*(i r^J'y^vV (Tacrnan) T'n-y'J t|j;?tLTv^^ 

[0 2 16] 
[0 2 17] 



(107) ^#^2 00 2-5 2 1 3 1 0 

A-f^y, ^T'f-K, PNA;^ir) \z.m.n^m£-)sm'^i^^X^^-t^^)iii^'Q%. 

[0218] 
[0219] 

14^*tif L^ ^tLlcjioTT'D - T-c^iil^ J: Xf"^ y ■/;V'^^^«:Sii-r 2. -/D - 
7*<7)(|g:tj?r;^i6-i)<7)fflv^f^ti^o ^^^^m^ U ^:tf- K)6^'2 2|s:Sl«^1ijt 

citLfi. ^-y>;/ ^|>^A/RNA<^^^^'tt^rL^I^^-r >y hMi:/i>^^j,ti 

1 0 2 2 0] 

^V^i-f-KA^ ^^nt4*3j:t;^RNAseH$.i; y-f^%l1i'^%^ht\^^^ 2 ot^ 



(108) 1^^2 0 0 2-5 2 13 1 0 

[ 0 2 2 1 ] 

^(DmMiitfz. -:Km<Dmm^^^^ii^m<^mm<7)^m. fim. mu. ^ai. 

[ 0 2 2 2] 

z(7ymMutfz. xmco^'mi>^\^^ii^^<Dn<7)^m. mm. ^a^^ 

[ 0 2 2 3] 

> -^^ i> ^ ^ ^ ^ -y°U- h . 7.r 4 V ^hh\^^\t^)\^^'fv-'e7.r 

^ V ^ O^l-e^) o T J: »/^o 
[ 0 2 2 4] 

^•7 y\z.\t. M> ^^^^ h<S;S±c7):ftii^#^ltimU;^iJg^->- h^#tt^o 
[ 0 2 2 5] 

[ 0 2 2 6] 
[^WJ] 



(109) #^2 00 2-5 213 1 0 

->V CO. 040-^0.063 run) {i Merck j; V)mXLfZo NMRt./^^ h;i/(i'H MVIRjc 

tjt300 MHz^7t:{i250 Mfe-e, ''C M«IRj-(i62.9 MHz-c^ J 7^^'^ P M^Rn(i202.33 M 

9^^^ MUmC^P NMR)i: LT(^85% HjPO.iiH^-f ^ppn^eg-To NWRti - rJ' 
f- rmUi^i:-^^LfZo 5'-0-DMT-0Nf f-(i5'-0-DMT-OFF^ 1; rf^ U:^^Vm 

fz. 

[ 0 2 2 7] 

Tfe<7)^#6*i;^E®fili2~4l^>j:0^^l~l0tc#9 ^c?)-c^;i>o JiilT<7?^ife^J 

[ 0 2 2 8] 

(LNA^y v~<7)4fig;) 

3-C-7 ij ;i/-l,2-0-^ V T'n t: >j f'^-a -i>-'; .ie7 v / - ;^ (OA)^ 

'Jd^^- teTlc'THF (980 cne)f:|3(7)S-0-t-yf-;v->'p(f-;i.->i; ;v-l,2-0-^ V7"n 
t: 'J 7*>'-a -0-'; 7^7 9 V-S-"^ o — CY. Yoshimura, T. Sano, A. Matsu 
da ^3 J:?/ T. Ueda, Chem. Pharm. Bull., 1988 , 36, 162) (17.8 g, 58.9 rrmol 
)'SrO'CT-m#L^ iiE7Kx-T;wC130 arP, 130 rrmol) 4.^1 M7 i; ;u-7i>^;f ^ A 

800 an«)$.jjpx., i/^ua^^^yO x 400 Ctrl' )x'ffttb L;to ^^l+l^ry-f 



(110) i|#^2 00 2-5 2 1 3 1 0 

3 X 450 cm»)T^^jtt. 1 7t (Na^ SO, )^ «$-MffTTIt* L> m^^mA 
W(700 cm')n jg^t7to ^^-^^11^^(54. 4 cm' , 59.8 rmK)l)4i<7)7- Yyr^)V 

(3 X 500 cm')-r^^if ^^t7t:CNa,S0J^ »^^MffiT«*t. J^g*-> 
'J * y iJ' n V h 9 7 -e V :^ n D p{ ^ ^J' y - ;i/ (98:2, v/v)=^ y§tt!?8i 
tTffil^Tlf^L. SfeS^t/t LT7 7y-xO^^#;^:(9.42 g, 69%)^ :^^2 
:te7XW(425 cm'); 4ie7)cx-x>'W(130 cm' , 130 tnTio1)4i<7) 7 ij 
/P5 KlM -^Jg; ^'fl:7i-^:=.'^A|&^7KM(490 an'); Jittlfflx- r ;uC35 

0 + 2 X 160 cm'); >'(2 x 160 arP); THF (22.3 on* , 24.6 nino1)i:|3<7)l. 

1 M r h -7 7>;i^7>^-'^ A 7;W;t 7^ Kv§?Si; i£7|c™F(4O0 cm'); -J^uu 
^ >(1400 cm"); Js^mAMt h ^ M,nm7KmmO x 500 □n'); 7*7-<>(50 
0 cm? )^ J: o»(Na, SOJ ^ffl 7 7 y - ;^ O'^^ s-O-t-T-f- ;u y 7 x ;P v 'J 
,2-0->f V 7°n t: V r'-y-a -D-'J *'7 7 >-3-7 n - 7s (J- F. Tarn ;j3 j: 1/ B. Fra 
ser-Reid, 3. Chem. Soc., Chem. Cdnmun., 1980, 556) (9.5 g, 22.2 mmo1);§^ 

[ 0 2 2 9] 

^„ ((CDj)2S0) 5.84 (1 H, m, 2'-H), 5.65 (1 H, d, J 3.8, l-«), 5.12 (IH, 
d, 3 6.1, 3'-K.), 5.06 (IH, br s, S'-H^), 4.76 (IH, s, 3-OH), 4.64 (UH, 
t, J 5.4, 5-OH), 4.16 (1 H, d, J 3.8, 2-H), 3.84 (1 H, dd, 3 2.2, 8.1. 

4-H), 3.56 (1 H, ddd, 3 2.3, 5.6, 11.8, 5-HJ, 3.42 (1 H, m, 5-K,), 2.16 
(1 H, dd, 3 6.1, 14.3, I'-H.), 1.98 (1 H, dd, 3 8.2, 14.3, 1'-^,), 1.46 
(3 H, s, CHj). 1-25 (3 H, s, CHj). 
[ 0 2 3 0] 

5c (OXIj) 133.5 (C-2'), 117.9 (C-3'), 110.8 (C(CHj)j), 102.9 (C-1), 82 
.6, 81.0, 77.7 (C-2, C-3, C-4) , 59.4 (C-5), 36.4 (C-1'), 26.4, 26.3 (CHj 
) 

[ 0 2 3 1 ] 

a^Wm- 57.4; H, 8.0; Qi^.O, (Ty^^i^ C. 57.4; H, 7.9%). 



(Ill) #^2 00 2-5 2 1 3 1 0 

[ 0 2 3 2] 

3-C-7 ij ;v-3 , 5-v?-0-/s; > , 2-0-^ V T' O hf V T > " « -D- <; 7 7 / ^ 7. 

4BE7|cDMFaOO an')4a<7)60%7X^'fbt h U g, 123 tmo1)^0'C-e 

m#t^ it7)cDMF(65 ai^)tPi7)yyy-7. 0A^y^(9.42 g, 40.9 rmDl)$.45^X' 

. 121 trmol)^j:0^-te7XDMF(14.5 an'XoU^^^milL. M^^^^^i^Timm 

'^^WtAMi- h >; A|&5fn7lC«C2 X 450 an')-^^}tt, L ;t (Na, SO, 

mm^mmTx-mi:L. ag^^^yfix-r^w/g^^-x-^^uoii, vM^mihmt 

7t(14.5 g, 806)^ 
[ 0 2 3 3] 

S„ (0X1,) 7.39-7.21 (lOH, m, Bn), 5.92 (1 H, m, 2'-H), 5.71 (1 H, d, 3 
3.8, 1-H), 5.17-5.09 (2 H, m, 3'-Ha, 3'-^,), 4.67 (2 H, m, Bn), 4.60 (1 
H, d, J 12.2, Bn), 4.52 (1 H, d, J 12.1, Bn), 4.43 (1 H, m, 4-H), 4.42 
(1 H, d, 3 3.8, 2-H), 3.73 (1 H, dd, J 3.2, 10.8, 5-H,), 3.66 (1 H, dd, 
] 7.4, 10.8, 5-li), 2.50 (1 H, dd, J 7.7, 14.9, I'-H,), 2.39 (1 H, dd, 3 
6.5, 14.9, I'-H,), 1.60 (3 H, s, OH,), 1.34 (3 H, s, CH,). 
[ 0 2 3 4] 

Sc (CDCl,) 138.7, 138.1 (Bn), 132.6 (C-2'), 128.3, 128.2, 127.7, 127.5. 
127.4, 127.4 (Bn), 118.5 (C-3'), 112.6 (C(CH,)j), 104.1 (C-1), 86.5, 82 
.1, 80.4 (C-2, C-3, C-4), 73.4, 68.6 (Bn), 67.0 (C-5), 35.8 (C-1'), 26.8 
, 26.6 (CH,). 

[ 0 2 3 5] 
FAB-MS m/z 433 [W+Wa]* 

(mmm- C, 73.4; H, 7.4; C,,H,,0,(7)^^^^C, 73.2; H, 7.4%). 
[0 2 3 6] 



(112) !|ta2 00 2-5 2 1 3 1 0 

3-C-7 ij )u-l,2-i;-0-Y i> )]^-D-\) ^ y - 7. (OC)^ 

80%ttStll(15O cm')4J07 9y-7. 08-^-^(12.42 g, 30.3 nmoD^: 90-0^3 
^mmWLrzo mm^mj±-r-^^.i:L. ^j$!^a:.^y-;u(3 x 75 cm'), 
>(3 X 75 on') ^XX/myK^') v>C2 x 75 cm') t^KM^^"^. ^Tfct: 'J v 
>^(60 <^')iiZWr/mmLfzo SS7KS^mC46 cm')^;!jp;t, •»^^fiT'48^Mii# 
L/Co ^CtTKcTJM-^i^CBOO an')$r^jii;t. ^hflfzU^m^tz^' v u ^ ^ >C2 x 
300 an«)-ettaiL;to -^fe-t^r/t^mTKt^ ^ '>> AMtKvMCS x 200 Gnf)!:^ 

4:1, v/v)^-jtaivfi[i LTffli/^/iv"; ^^^Wi^D-? T?f|SSt. ^ftt t 

■try^-fl-^tlOC (^:a~2:l)=^^|/c(13.3 g, 97%)^ 

1 0 2 3 7] 

5c (CDCl,) 169.7, 169.6 (G=0), 138.7, 138.4, 137.7, 137.6 (Bn), 132.4, 
132.2 (C-2'), 128.4 128.4, 128.2, 128.2, 127.8, 127.7, 127.7, 127.6, 127 
.3, 127.3, 126.9. 126.8 (Bn), 118.5 (C-3'), 99.4, 93.5 (C-1), 84.8, 83.7 
, 83.2, 82.0, 79.1, 75.5 (C-2, C-3, C-4), 73.7, 73.5, 69.3, 68.7 (Bn), 6 
6.1 (C-5), 35.5, 34.9 (C-1), 21.1, 21.0, 20.7, 20.6 (CH,) 

[ 0 2 3 8 ] 

C^iRlJfiS: 68.7; H, 6.7; C, , H, „ 0, <7)a|^^ C, 68.8; H, 6.6%). 
[0 2 3 9] 

l-(2-0-7^rf-;U-3-C-7 ij }V-^,S-i;-0-y<y z; )V-p-D-\) ^79 y ->jl/)f- = y 

te;4CT-t h U ;vC250 an')pl3(7>Ty v-iS-^tfOC :« -2:1, 11.8 g, 2 
6.0 rrmol) (P. Nielsen, H. M. Pfundheller jsXtJ^ Wengel, Chem. Commun., 1 
997, 825; P. Nielsen, H. M. Pfundheller, C. E. Olsen ^XV^ 3. Wengel, 3 
. Chem. Soc, Perkin Trans. 1, 1997, epiSiJi^);^ J: >'(6.55 g, 52.0 inn 

o1)o$g#<§?tt^N,0-tf7.(h 'J ;^ f-^VvV ;v)T4r h 75 KC44.9 crr^ , 182 rrniol 



(013) #^2 00 2-5 2 1 3 1 0 

f-;U-> )i^h')yU-V (8.00 arf . 44.0 rnmoD^-igjjii L^ -^vS^Sfi-elZ^W 

!^ V ^ o n ^ ^ >- (3 X 125 arP m t ;t o ^^+B * R^tK 1 1 }^ ^ ^fk 
Sl7fC'^?S(2 X 125 atf)*3«]:0'Vv'1' >(2 x 125 atf)-e?$t^L. ^^t7t(Na,S0 
4)0 mm'kmmrr^W^^L. Bii£^v^nn;>(^:^/^^y-;v(98:2, v/v)^-^ 

U^-i^h^^^ntz (11.6 g, 86%)^ 

[ 0 2 4 0] 

5h (CDClj) 8.64 (1 H, br s, NH), 7.75 (1 H, d, J 1.1, 6-H), 7.41-7.25 ( 
10 H, m, Bn), 6.43 (1 H, d, 3 8.2, I'-H), 5.88 (IH, m, 2"-H), 5.66 (1 H 
, d, 3 8.2, 2'-H), 5.12 (1 H, s, 3"-H,), 5.07 (1 H, dd, J 1.5, 8.5, 3" 
-H,), 4.85 (1 H, d, J 11.2, Bn), 4.64 (2 H, s, Bn), 4.63 (1 H, d, D 11.2 
, Bn), 4.33 (1 H, br s, 4'-H), 3.81 (1 H, dd, 3 2.7, 11.1, 5'-H,), 3.65 
(1 H, m, 5'-H,), 2.81-2.65 (2 H, m, 1"-H. , 1"-H,), 2.08 (3 H, s, COCHj 
), 1.52 (3 H, d, 3 0.8, CH,). 
[0 2 4 1 ] 

8^ (CDClj) 170.1 (C=0), 163.6 (C-4), 150.9 (C-2), 138.1, 136.6 (Bn), 13 
6.0 (C-6), 131.6 (C-2"), 128.8, 128.4, 128.3, 127.6, 127.5, 127.1 (Bn), 
118.5 (C-3"), 111.1 (C-5), 84.2, 83.4, 83.1, 77.4 (C-1' , C-2', C-3', C 
-4'), 73.6, 69.2 (Bn), 65.6 (C-5'), 33.7 (C-1"), 20.8 (COCH,), 11.9 (CH 
b) 

[0 2 4 2] 

(MWm- C, 66.8; H, 6.3; N, 5.1. C^jH^NjO, <om.m^ C, 66.9; H, 6.2; N 
, 5.4%). 

[0 2 4 3] 

l-(3-C-7 i; ,i,^3,5-i;-0-^y^j)i.-^-D-f) jj-^y 9 y ^ ^ y (2), 

^ -;U(110 are)4i(7)^ ^ Vis^y Kl(11.6 g, 22.3 rmiol)(7)J|;^y§-^ii^ 
h -fA^ K(3.03 g, 55.5 mtno1)$. Jp^f-^ S:/Sig^!^$-^S-Cl6BtM 



(114) #^2 00 2-5 2 1 3 1 0 

400 aif:)KmmLfco ^^m^^mymi- h ^y-i^MmAMmo x 250 cm^)^' 

10.1 g, 95%)^ 

[ 0 2 4 4] 

S„ (0X1,) 8.77 (1 H, br s . NH), 7.58 (1 H , d, J 1.2, 6-H), 7.41-7.25 
(10 H, m, Bn), 6.14 (IH, m, 2"-H), 6.12 (1 H, d, D 7.8, I'-H), 5.23 (1 
H, m, 3"-H,), 5.17 (1 H, br s, 3"-f^), 4.68 (1 H, d, D 10.8, Bn), 4.5 

9 (2 H, s, Bn), 4.55 (1 H, d, D 10.9, Bn), 4.39 (1 H, br s, 4'-H), 4.26 

(1 H. dd 3 7.8, 10.7. 2'-H), 3.84 (1 H, dd, J 3.1, 11.0, S'-H.), 3.58 (1 
H, dd, 3 1.4, 11.0, 5'-4,), 3.04 (1 H, d, D 10.8, 2'-0H), 2.82-2.78 (2 

H, m, 1"-Ha, l"-li), 1.51 (3 H, d, J 1.0, CH3). 

[0 2 4 5] 

Sc (CDCl,) 163.5 (C-4), 151.1 (C-2), 137.3, 136.7 (Bn), 136.0 (C-6), 13 
2.1 (C-2"), 128.8, 128.5, 128.3, 127.9, 127.6 (Bn), 118.4 (C-3"), 111. 
1 (C-5), 87.4, 82.6, 81.1, 79.3 (C-1', C-2', C-3', C-4'), 73.7, 69.8 (Bn 
), 64.7 (C-5'), 35.1 (C-1"), 11.9 (CH,). 

[ 0 2 4 6] 

C^ilJfil: C, 67.8; H, 6.1; N, 5.5. C,,H,„N,0. C, 67.8; H, 6.3; N 

[ 0 2 4 7] 

1-C3-C-7 i; ;u-3, 5-V-0-/S: y ju-2-0-p( ^ > ;w .-^ - -D-ij v-K7 ^ ^ v' ;u 
)f-5 >'(3)o 

^'A^ V v^C23 cm»)4icojt ^ U^Z/ K2 (3.50 g, 7.31 mK>]:)ff)m.^-^-^iz 
Jt^-lbpf ^>>^;V'*-;vC1.69 cm*, 21.89 moV^OCTjjW^fzo KfBm^<^^m 
Ur-mmmWL. tKCIOO ai?)^j}w^^ v^w^^yO X 150 cni»)-ettai L 
fzo ^m^mM-Jl^mi- Y U A|Sln7(C/§?g(3 X 200 crr^)T-j!5fe?^L> ^^L/j( 



(115) !|f^2 002-5 2 1 3 1 0 

^#/c(3.64 g, 89%)^ 
[0 2 4 8] 

^„ (OXlj) 8.95 (1 H, br s, NH), 7.71 (1 H, d, J 1.1, 6-H), 7.39-7.25 ( 
10 H, m, Bn), 6.52 (1 H, d, 3 8.0, I'-H), 5.90 (UH, m, 2"-H), 5.34 (1 H 
, d, 3 7.9, 2'-H), 5.20-5.09 (2 H, m, 3"-H. , S"-^,), 4.91 (1 H, d, J 1 
1.2, Bn), 4.68 (1 H, d, J 11.3, Bn), 4.64 (2 H, s, Bn), 4.33 (1 H, br s, 
4'-H), 3.81 (1 H, dd, 3 2.5, 11.1, 5'-Ha), 3.73 (1 H, dd, D 1.1, 11.1, 
5'-ti), 3.08 (1 H, dd, 3 5.5, 5.7, 1"-H,), 2.99 (3 H, s, CH,), 2.68 (1 

H, m, 1"-H). 1.51 C3 H, d, 3 0.8, CH,). 

[ 0 2 4 9 ] 

5c (0X1,) 163.4 (C-4), 150.8 CC-2), 137.9. 136.3 (Bn), 135.5 (C-6), 13 

I. 0 (C-2"), 128.8, 128.3, 127.5, 127.2 (Bn), 119.3 (C-3"), 111.6 (C-5) 
, 84.1, 83.6, 82.4, 82.2 (C-1' , C-2', C-3', C-4'), 73.7, 68.9 (Bn), 66.2 

(C-5'), 38.7 (CH,). 33.0 (C-1"), 11.9 (CH, ) 

[0 2 5 0] 

(mWm- 60.5; H, 5.8; N, 4.9. C,,H,^N,Q,S oig^fg C, 60.4; H, 5.8; 
N, 5.0^). 

[ 0 2 5 1 ] 

l-(3-C-7 i; ;v-3, 5-v -0-^ > v -D-T 7 7 9 7 v )f- 5 > (4)o 

x^y -;u(72 cm')4i<75jj>jr K3(3.59 g, 6.45 rmoD^f^^ ^1^(72 cm*) 

a^XflM TKIt^fct-ftf- h •;'^A(20.6 Cfn»)^ii-a£$^d:)5:^sp,18^|f^^l^/^^ 

^m.mx^mLfz^k. «^MffiT-ri^*t. m^i:i^'^^^;^ ^yo x iso c 
'^hzmmLfco ^um^^mT^m-r h ^j^^mmyi^mmo x 200 are)-e-^jtt 

;u(99:l, v/v)^v§|±irt^tt LTfflv^;^c'> ij h iJ'-^ 7-/ Tll$^L> 6 

%m^mt tT4^#;^:C2.32 g, 74%)^ 

[0 2 5 2] 



(116) #^2 0 0 2-5 2 1 3 1 0 

S„ (0X1,) 7.60 (1 H , d, ] 1.2, 6-H), 7.50-7.23 (10 H, m, Bn), 6.22 (1 
H, d, D 2.9, I'-H), 5.80 (IH, m, 2"-H), 5.15-5.08 (2 H, m, 3"-H, , 3" 
-H,), 4.86^.33 (6 H, m, 2 X Bn, 2'-H, 4'-H), 3.82-3.71 (2 H, m, 5'-H, , 
5'-^,), 2.72 (1 H, m, 1"-H,), 2.52 (1 H, dd, 3 7.6, 16.1, l"-t\,), 1.70 
(3 H, d, 3 0.9, CHj). 

[0 2 5 3] 

8 c (CDCl,) 165.1 (C-4), 150.4 (C-2), 138.4, 136.8 (Bn), 137.7 (C-6), 1 
32.3 (C-2"). 128.77 128.4, 128.3, 128.0, 127.9, 127.6 (Bn), 118.5, (C-3 
"), 107.8 (C-5), 88.0, 87.8, 83.7 (C-1' , C-3', C-4'), 73.7, 72.9, 69.4 
(Bn, C-2'), 64.7 (C-5'), 31.1 (C-1"). 12.4 (CH,) 
[ 0 2 5 4 ] 

(MWm- 67.5; H, 6.3; N, 5.3. Q^H^.N^O. ,0.25H,0 <7)m§m 67.1; H 
. 6.4; N, 5.8%). 

[ 0 2 5 5] 

l-(3 , 5-7-0-^ > ;u-3-C-(2-ii K n ^ x f - ;i/ )-^ -D-7 9 tV 7 7 ^ )f- 
5 y (5)o 

■r>IF(12 aTf)4i<^j(^ K4(2.26 g, 4.68 fmiol);^ J: af7X(12 cm^)co«iif 

r^y^twii 3 'y ^Mt h >; A (3.04 g, 14.2 trmol)^ j: iftert-y ^ y ~ ;i/(w/w, 
0.603 cnP, 40 fz«ioi:)<^2.5mm^t:^ :^ ^ ^ J^m^M^M^fZc M=SrSfit?45^ 

mrmttzo icC25 o{^:}^j}\i^^ 'Mm^^y^^^^^^y^-^ ^ 50 cm')-ejt!]tBL;^c 
504)0 'm^mmTTm^L. j^^^thf (12 a(^:>^^xf7^cu cmnKwmm 

btzo m-t^^^l^-^^mWl. 7lc^'^b*■>^:^ h V A(182 mg, 4.71 imol)^ 
tWA-fZo mm^mtrz-ik. 7K(25 crrP)'^Jpx.> B?!^^ v ^ a n y > (2 x 50 

cm')-cfifiajt^co ^m^^RmTKi^i-v') ^j^nmTK'^mo x 30 cm')-^?^^^ 

-;^(98:2, MM^'^^Wit \^xm^^tz^y') h^y7^T-^|ML. 

^^mr^mt Lx^^mz0..i^ g. 49%)^ 



(U7) #^2 00 2-52 1 3 1 0 

[ 0 2 5 6] 

5„ CCDClj) 9.29 (1 H, br s , ^t^), 7.47 (1 H , d, J 1.1, 6-H), 7.38-7.25 
(10 H, m, Bn), 6.22 (1 H, d, J 3.4, I'-H), 4.62 (2 H, s, Bn), 4.60 (1 H 
, m, 4'-H), 4.46 (2 H, s, Bn), 4.35 (IH, dd, 3 3.4, 7.5, 2'-H), 3.83-3.7 
3 (4 H, m, 2 X 5'-H, 2 x 2"-H). 2.67 (1 H, br s, OH), 2.07-2.01 (2 H, tn 
, 2 X 1"-H), 1.77 (3 H, d, J 0.5, CH,). 
[ 0 2 5 7] 

5c CCDClj) 164.3 (C-4), 150.3 (C-2), 137.6, 137.4 (Bn, C-6), 136.7 (Bn) 
, 128.6, 128.4, 128.2, 127.8, 127.6, 127.3, 127.1 (Bn), 108.4 (C-5), 88. 
0, 87.7, 81.6, 74.7 (C-l*, C-2', C-3', C-^'), 73.7, 69.6 (Bn), 64.6 (C-5 
'), 57.7 (C-2"), 28.6 (C-l"), 12.4 (CH,). 

[ 0 2 5 8] 
FAB-MS m/2 483 [MfH]* , 505 [WfNa]* 

(.mm- C, 63.6; H, 6.2; N, 5.4. Q^HjoNzO, ,0.5H,0 <7)ii|^fil C, 63.5; H 
6.4; N, 5.7%). 

[ 0 2 5 9] 

(IS, 5R, 6R, 8R)-5-t: Vu^ >'-6-( ^ K P ^ V p< f - ;w)-8-(-^ ^ y -1-^ )V )-2 , 7-^ 
^^}£^yi/X2 [3. 3.0];t ^ (6)^ 

detTKt:''; ':^>(5-0 Cfri')4.<;r)JJ ^ K5(1.08 g, 2.20 ttiiio1).i§.;^^0t:T-^ 

WL. it^Rt" V v;^(2-0 cm')43(7)Jt^'fbP-h ;i-x>'7,;i/*-;p(462 mg, 2.47 rmo 
"^y^mi:mnLtzo ^aT-20^Mm«^L> iKb^<DU^^i'^0 ar^)^^^^tz'i^^ 
v^ODp« ^^(2 X 75 arP)T'«ItiiL7to ^m^RWUm'^ h ^ J^m^Hi'^ 
X 50 an')T-^i$.t. t (Na, SO, ), M^MJ±Tm*L. ^^^v 
D Op( ^ ^J'y -;u(99:l, v/v)^-^|ij<^t LTffl^/Vs! v 'J * y^U^ n-7 h 

mm-LfZo -^^^^-teTKCMF (4.0 cm')4i60P6 yX^^kf- h 'J -> A (203 mg, 4.94 rrmo 
D<75WM?gn0t:T-^ijpL/co iPb^t/^lSptlJfl^L. 7lc(20 an»)^Jnx./c 
o iaBg^-Cf^DLTtt^. i;^DP^^>^(75 a^:>^^^^fz^ ^m^^^mHi^i' Y 



(118) !|$«20 0 2-52 1 3 1 0 

*L^ BlS^vr5'na;<j5'>/> iJ'y-j^OSiZ, ^fM^Ml^'Mt LXm\^^fcZ^ ^) 
0 crr^)p|3(7)i(7)a>fe@f^!^(?)^§7^(846 mg, 1.80 nrnoD-g^^jB L. j^^± 

<7)7RS?^b^^° 7 V A C400 mg)^ 2(»^-e x. o ift'&ti $r 7 =r > -eM;^f ;^ U ^ A 

7:3, v/v)5^-^tbfgt LTfflv^Ttv'; :^r;W:5^D-7 hi^97'f -eiS^tML> S 
[ 0 2 6 0] 

5„ C(CD3),S0) U.3 CI H, br s, NH), 7.36 (1 H, d, 3 1.1, 6-H), 5.80 (1 
H, d, 3 4.3, I'-H), 5.61 (1 H, s, OH), 4.86 (1 H, m, 5'-H,), 3.89 (1 H, 
d, J 4.2, 2'-H), 3.85 (1 H, m, 2"-4i), 3.83-3.64 (3 H, m, 4'-H, 5'-li , 
2"-4,), 2.14 (1 H, m, 1"-H.). 1.81 (1 H, m. 1"-H,), 1.78 (3 H, d, J 1 
.0, CH). 

[ 0 2 6 1 ] 

5c CCD3OD) 166.7 (C-4), 152.2 (C-2), 139.7 (C-6), 110.1 (C-5), 89.4, 89 
.1, 85.5, 85.2 (C-l-, C-2', C-3', C-4'), 71.4 (C-2"), 61.6 (C-5'), 37.0 
CC-1"), 12.7 (CHj) 
[ 0 2 6 2] 

(l^iflim: C, 47.4; H, 5.7; N, 9.0. Q^HiaNzO, ,H2 0 cr)31^fiC, 47.7; H, 6.0 
; N, 9.3%). 

[0 2 6 3] 

^i&fajio 

(lS,5R,6R,8R)-6-(4,4'— y ^ :y y \) cf. ^-^ ^ ^ ^ ^ □ -;^_8-(^ 

= y-1-y{ ;u)-2,7->';t^^k:->i5^ n [3.3.0] y > (7)„ 
^7Kt;° V >^>C2.5 an')i:)a<7):5?^ 6(310 mg, 1.09 imiol)j§y^$.^^-e 

4,4'-:;> h^-> h Uf-^V^J' n^-^' K(593 mg, 1.83 miioD^^jp^;^:* 3 
nn^n\^fz\k. 31 <^tw4,4'-v^ \^'y\-^)^)\^i'\^y-i K(100 mg, 0.310 mn 



(119) 4t«2 00 2-5 2 1 3 1 0 

jl^u^y^^y^Tm^L. LT7$r#7tC618 mg, 97%)^ 

[ 0 2 6 4] 

S„ (CDCI,) 9.04 (1 H, br s, NH), 7.47-7.16 (10 H, m, 6-H, DM0. 6.86-6. 
82 (4 H, m, DMO, 6.06 (1 H, d, J 4.1, I'-H), 4.35 (1 H, d, D 4.1, 2'-H) 
, 4.03 (1 H, m, 4'-H), 3.89 (1 H, tn, 2"-H.). 3.79 (6 H, s, 2 x OCH,), 3 
.61 a H, m, 5'-Ha), 3.32-3.26 (2H, m, S'-H^ , 2"-^i), 1.94-1.69 (2 H, m 
, 1"-H. , l"-4,,), 1.89 (3 H, s. CH). 

[ 0 2 6 5] 

5 c (CDClj) 163.4 (C-4), 158.6 (DMD, 150.1 (C-2), 144.3 (DMD, 137.2 (C 
-6), 135.6, 135.3, 129.9, 129.9, 128.9, 128.1, 127.9, 126.9, 125.2, 113. 
2 com, 109.3 (C-5), 88.7, 87.3, 86.9, 83.5, 81.0 (DMT, C-1', C-2', C-3 
', C-4'), 69.7 (C-2"). 62.1 (C-5'), 55.1 (OCH3), 36.5 (C-1"), 12.5 (CH 

[0 2 6 6] 

(lS,5R,6R,8R)-5-(2->7y X > ^->(vM V ti JWT ^ y 7 y v')-6-( 
4,4'— h^~y h') ;U;t^>'y ^;u)-8-(f-^ ;U)-2,7-y;a-.^r^tf->^ 
o[3.3.0]y ^>(8)„ 

iETk.v^J' DD^ ^ >(2.2 an')i:t3(;)j( -}r is'7(436 mg, 0.743 rrmol)-^^^ 

J:t>'v-f V7"D t:jUa-f-;V/T^ VCO.62 crrP)^^^-^*^^ 2->7yxf-;wN, 
N-vM V7°ot:;i/*7<*9 5 V^v^)^-^ h (0.33 cm', 1.46 frnioD^jjo^/^^ 1 
V^m^^WLfz'ik. y ^y-;u(0.4 an')i3j:yf|^^xf-;i.(5 cm*)^jp;t^ 
!^«r>^Se7Kt^^'J'?'^^S^P*M(3x 5 crn')^j:a-7'7-0(3 x 5 orO-ei^t 
rttT^sTo ^^ffi^-^'I^LCNa^SO,)^ METT"^l§?-t!:/io ^it^ viJ' n ny ^ V 
/h 5 ^^(97:3, v/v)^y§|±j-^i: LTffl v V * ^^Jl':^^ h^yy 



(120) #^2 0 0 2-5 2 1 3 1 0 

88%)^ 

[0 2 6 7] 
(CDClj) 142.0, 141.9. 

[ 0 2 6 8] 

THF(5.4 cm')|5j:iyf;;)c(5.4 01^)4.(7)^^ V;^-^^ p2(1.00 g, 2.09 mmDay^ 
W-BMi^MB^^mt y U '>aC1.34 g, 6.27 rrmol)|3 j: iy?tert-y^ y -;v(w/w 
, 0.265 on', 19 mol)>:jn(7)[zgm<t^ X ^ A2.5%^§-^^j[,p^/c^ V§-^=^^fi-C 
45:9^l^»L/to 7lcC25 cm')^jpx.. itvS ^ v iJ' n a y ^ > (2 x 50 cm^)-cttffi 
tTto ^^ffl^r^®?7K^t'h'J'>AM7jcM(3x 30 an')-e-^j^L. ^*SL;t 
CNa,S0,)^ V^^^METT-I^* t> azi^'nHF(5.4 dr^ )^ J: (:;^>X(5.4 citP)nff 
CFv§)»L/^o ii-^tl^SSTM^L. Amtt^^^-^ ^ U-^/AC/g mg, 2.08 rmo 
l)^i)Dx.7to ll^M«#L/cm. 7K(25 cm')^jD;t, •^■^^^ v n n ^ > (2 
X 50 an')-^tfttlitfCo ^affi$->^m7lct«&«l7lC«C3 x 30 on')-r^^^tt, ^ 

[ 0 2 6 9] 

5„ (CDCIj) 9.14 (1 H, br s , NH), 7.60 (1 H , d, D 1.1, 6-H), 7.40-7.22 
(10 H, m, Bn), 6.25 (1 H, d, 3 7.7, I'-H), 4.59 (1 H, d, 3 7.1 Bn), 4.4 
9 (1 H, d, ] 7.1 Bn), 4.39-3.30 (m, 8H, 4'-H, 2'-H, Bn, S'-H. , 5'-^, , 2' 
'-H,, 2"-H,), 2.23-2.00 (2 H, m, 1"-H, , 1"-H,), 1.49 (3 H, d, 3 0.7, 

[0 2 7 0] 

(CDCIj) 163.5 (C-^), 151.2 (C-2), 137.1, 136.5 (Bn), 135.7 (C-6), 12 
8.7, 128.5, 128.2, 127.8, 127.6, 127.2 (Bn), 111.3 (C-5), 87.0, 82.7, 81 



(121) 1t^2 00 2-5 2 1 3 1 0 

.1, 78.3 (C-l'.C-2', C-3', C-^'), 73.7, 69.6 (Bn), 64.4 (C-5'). 57.0 (C- 
2"), 32.4 CC-1"), 11.8 (CH,) 
[ 0 2 7 1 ] 

C^fflim: C, 63.9; H, 6.3; N, 5.4. Q^HjoNzO, .0.25H,0 ogl^fg C. 64.1; H 
6.3; N, 5.75%). 

[0 2 7 2] 

l-[3-C-(2-0-t-7'f - ;p ^ ^ ;u v g ;^ :t ^ V J-f- ;u)-3, S-^^-O-^ y -D- 

^ K9(1-80 g, 3.4 imioDjs j; (rft-rf-jVv?^ f-;U-> i; n 7 W KC 

0.585 g, 3.9 ftino1)(7)tg'^tl*iE7K t° v > C20 ^^\z'§,m\^fz^ ^fiT-2|^M 
b Jl^j:->(2 X 10 arP)t*tC^:^-r-g,S-e2|ii^||$i^, 

ifeltLT^i5^W;J-v'KlO*#/ca.86g, 92%)^ 
[0 2 7 3] 

5„ (CDCI3) 7.61 (IH, d, 3 1.1, 6-H), 7.35-7.20 (lOH, m, Bn), 6.27 (IH, 
d, 3 7.9, I'-H), 4.65-4.40 (4H, m, Bn, 2'-H), 4.37 (IH, s, Bn), 4.28 (IH 
, t, J 7.9, 4'-H), 4.35 - 3.55 (4H, m, 2"-H, , 2"-H, , 5'-H, , 5'-^,), 2. 
30-2.05 (2H, m, 1"-H, , 1"-H,), 1.46 (3H, s, S-CH,), 0.90 (9H, m, CH,-C 
-Si), 0.08 (6H, m, CH,-Si). 
[ 0 2 7 4] 

CCDCl,) 163.6 (C-6), 151.0 CC-2), 137.5, 136.6, 135.8 (C-5, Bn) , 128 
.3, 128.1, 127.8, 127.2, 127.1, 126.8, 126.7 (Bn), 110.7 (C-4), 86.8, 82 
.5, 81.6, 78.3 (C-l*, C-2', C-3', C-4'), 73.3, 69.8 (Bn), 64.46 (C-5'), 
58.2 (C-2"), 32.9 (C-l"), 25.6, 25.4, 17.9, -3.9, -5.7 aBDMS), 11.6 ( 
CH3). 

[ 0 2 7 5] 



(122) #^2 00 2-5 2 1 3 1 0 
FAB* -MS: rn/z 597.19 [HfH]* , 619.18 [MfNa? 

(.^mm- C, 64.2; H, 7.4; N, 4.2; Q^H^.O^N, Si<7)i|^fj| C. 64.4; H, 7.4; 
N, 4.7%). 

I 0 2 7 6] 

l-[3-C-(2-t-7'^;U~7^f-jl/V' \) ;i,;^^,;yxf-;u)-3,5-v?-0-^>y;|/-^-D-jc 

^ ^ l^^v^ Kl0(2.14 g, 3.59 mriol), 1.48 g (3.95 rmiol)(7> 2 P A ^ t: 
>>\=. A (1.48 g, 3.95);^J:a*';fgt4>fl:3A>tVc^j.7_^>-yj|s^5^(4g)<7)jl-g-!^^ 

WL^p^^'^SfiTfcS^mClO arf, 98 mmol)^fgjpt/^o MMm^^l^iX-Ui^. 1 

h ';xf-;VT^ >(20 ctn')^jp^^ ^ 1 1:: J: ^) RjS*1?ih t 
Tto M^!^ $r y iJ' D n p< > T'300 cm» t -C^&3^ t^ 7lc(2 x 200 cm' L fz 

o «+i^mil?-^> 3^zS^v^nn^ ^'y(v/v, >eti>rtt^M250 crrf )pj3(7) 
1.0, 1.2, 1.3, 1.4, 1.5%^ ^;K7)^@e$^{s^ffi t/::7'7 >;'->J.v^'; 5!7^JW?!7 
yA^v? Vy ^yy ^X-^WiL. fifeSMt LT>?i^V:t-> KU-(1.89 g, 8 
4.4%) /Co 

[ 0 2 7 7] 

5„ (0X1,) 7.35-7.20 (IIH, m, Bn, 6-H), 6.40 (IH, s, I'-H), 4.57 (IH, s 
, Bn), 4.52 (IH, s, Bn), 4.46 (IH, d, 3 11.0, Bn), 4.29 (IH, d, 3 11.0, 
Bn), 4.07 (IH, dd, J' 0.5, 2.2, 4'-H), 3.95-3.70 (4H, m, 2"-H, , 2"-H, , 
5'-H,. 5'-^,), 2.05 (IH, m, 1"-H.), 2.42 (IH, m, l"-4i), 1.42 (3H, d, 
] 1.1, 5-CH,), 0.86 (9H, s, CH-C-Si), 0.01 (6H, s, GH,-Si). 
[ 0 2 7 8] 

(CDCIj) 202.6 (C-2'), 163.7 (C-4), 151.2 (C-2), 137.7, 136.6, 136.5 
(Bn, C-6), 128.7, 128.5, 128.2, 128.1, 127.7, 126.4, 126.3 (Bn), 110.9 ( 
C-5), 84.5, 81.3, 80.2 (C-1' , C-3', C-4'), 73.6, 70.4 (Bn), 66.0 (C-5'), 
57.6 (C-2"), 27.3 (C-1"), 25.9, 25.7, 18.2, -5.8, -5.9 (TBDMS), 11.7 
(CH3). 



(123) 1t^2 00 2-5 2 1 3 1 0 

[ 0 2 7 9] 
FAB-MS m/z 595.14 [1^]* 

C^Wm- C, 64.1; H, 6.9; N, 4.5; C, , H, , (), N, Si <7)g^fj|C, 64.6; H. 7.1; 
N, 4.7%). 

[ 0 2 8 0] 

(IS, 5R, 6R, 8R)-l-i: K D ^ y v ^ v -6-^ > v ;V ;t ^ v ^ f - ;V-8-Cf- 

'fb'&tlll C1.80 g, 30.3 rnnol)$.p( - ;u(w/w, 20 cm' )i43<7)0.5% Haic}§ 

yaOO cm')H-^|^L. kM*!^ h 'J A|a^P7Xv§V^(2 x 40 cm' )-C^j^ L 7t 

Kl2(1.35 g, 93.5%)=^^|;t, 
[ 0 2 8 1 ] 

5„ CCDC1,) 7.37-7.27 (IIH, m, Bn, 6-H), 5.87 (IH, s, I'-H), 4.71 (2H, s 
, Bn), 4.64 (IH, d, J 12.0, Bn), 4.56 (IH, d, 3 12.0, Bn), 4.36 (IH, t, 
D 5.7, 4'-H), 4.16 (IH, m, 2"-H,), 3.96 (IH, m, 2"-^,), 3.74 (2H, m, 5 
'-H, . S'-Hfc), 2.35-2.15 (2H, m, 1"-H, , l"-li), 1.88 (3H, s. OH,). 
[0 2 8 2] 

Sc CCDCIj) 163.7 (C-4), 151.4 (C-2), 137.8, 137.3, 136.7 (Bn, C-6) , 128 
.5, 128.4, 128.0, 127.8, 127.5 (Bn), 109.9 (C-5), 108.6 (C-2'), 88.8, 87 
.1, 80.9 (C-1', C-3', C-4'), 73.6, 68.5, 68.1, 67.9 (C-5', C-2", Bn), 3 
0.9 (C-1"), 12.6 (CH3). 

[ 0 2 8 3] 

FAB-MS: m/z 481.03 [MfH]^ , 503.02 [MtWa]* 

(mmm- C, 64.6; H. 5.8; N, 5.7; C,,H,gO,N, <7)mm$. C. 65.0; H, 5.9; N 
, 5 • 8%) . 

[0 2 8 4] 



(124) 1f^2 00 2-52 1 3 1 0 

aS,5R,6R,8R)-l,5-vii Ku ^ f-;U-8-(f- ^ ^-l-^ ;^)-2,7- 

oTto ^9'^»<^'fl:'^!^ 13(15 mgf rO^^iJ' ix;^S';vC18aO ;:/m)$^=fE:^ t^^* ^ 
A (10 X 250 nni)-eii&ffiHPLQc J; ^) iejjD6t)t^i|!|S& L/^o M =8 anV:^^; -^aiii^^O 

[ 0 2 8 5] 

5„ ((DjOD) 7.44 (IH d, 3 1.2, 6-H), 5.83 (IH, s, I'-H), 4.10-3.80 (5H, 
m, 5'-H, , 5'-4,, 2"-H., 2"-H, , 4'-H), 2.39-2.25 (IH, m, 1"-!^), 2.00- 
1.90 (UH, m, l"-4,), 1.87 (3H, d, 3 1.2, CH,). 
[ 0 2 8 6] 

5c (GDjOD) 166.3 (C-4), 152.7 (C-2), 139.8 (C-6), 110.0, 109.6 (C-2',C- 
5), 87.8, 85.8, 84.6 (C-1', C-3', C-4'), 68.8, 61.6 (C-5', C-2"), 35.6 
(C-1"), 12.4 (CH,). 

[ 0 2 8 7] 
FAB-MS: m/z 301.03 [MfH]* 

(^iflljffi: C, 46.6; H, 5.7; N, 8.5; Q,H,,0,N, <t^^^^ C, 48.0; H, 5.4; N 
, 9 . 3%) . 

[0 2 8 8] 

(lS,5R,6R,8R)-5-^>-7;V;^-^ yi^Zz-^O-^ 
>'-l-^;i/)-2,7-v';j-^^tlf^>-j.a[3.3.0];^-^;j'>(14)^ (1S,5R,6R, 
8R)-5-^s» > 4 > JW:t # f-;i/-l-k K n 4r ->-«-(3-N-^ f- jwf- 

^ y-l-y{ )V^-2,7-yt^^^'y^n [3.3.0]^^- ^^y (15)^3 x 0^(15, 5R,6R,8R)- 
5-/^ > V ^ v-6-^ > V ^ V p< f - ;p-l-^ ^ ^ v-8-(f - 5 > -1-^ jw)-2 ,7 
-v;^ ^"^j- fcr->i5' D [3.3.0];j- ^ (16)„ 



(125) !|t^2 00 2-5 2 1 3 1 0 

'fk'^l^l2a.04 g, 2.16 mo\:)tAM1tf- V 'J l^(M.m^^^MWM. 171 mg 
> 4.30 ftiTiol)(7)^g^!^^i^^t'^^^'<^it7Xv^nD7< ^ ^(4 on')iclO^Mvi|S 
Lfzo Bryit^f-)\^0. Off , 16 mnol)$:;()p;t^ BimU^^^^^VT^'imm^ > ^ 
a-^- hLTto m^^k> nm'k'y^uii^^y(y/v')f^0.4-2.4^^^ y^Pff)^ 

SB-e-^tb^-^^^Tij^'i^-^'; 5!7y;v^nv ^^•^7^ -e^li^t. ^fefigi^w. 15*3 jriy*' 

16>^^J/tc|il|§#*^ 12(212 mg, 20.5%)>g:^^;t:^ 

[0 2 8 9] 
-fk-g-tl 14(47 mg. 4.3%)^ 

S„ (CDCI3) 7.25-7.37 (IIH. m, Bn, 6-H), 6.15 (IH, s, I'-H), 4.74 CIH, d 

, ] 11.5, Bn), 4.67 (IH, d, 3 11.3, Bn), 4.62 (IH, d, 3 12.1, Bn), 4.55 

(IH, d, J 11.9, Bn), 4.34 (IH, t, J 5.6, 4'-H), 3.99, (IH, m, 2"-H.), 4 

.22 OH, m, 2"-H,), 3.72 (2H, m, 5'-^. , 5'-H.), 3.41 (3H, s, CH,-0), 3. 
35 (3H, s, CHj-Nj), 2.27 OH, m, 1"-H.), 2.41 (IH, m, l"-^,), 1.93 (3H 
, s, 5-CH,). 

[0 2 9 0] 

(CDCIj) 163.3 (C-^), 151.0 (C-2), 138.2, 137.3, 135.7 (Bn, C-6), 128 
.3, 128.2, 127.8, 127.6, 127.4, 126.9 (Bn), U1.8 (C-5), 108.5 (C-2'), 8 
9.1, 84.8, 79.5 (C-1', C-3' , C-^'), 73.5, 68.4, 68.2, 67.3 (Bn, C-5', C- 
2"). 50.8 (CH3-O), 32.6 (C-1"), 27.9 (CH,-N), 13.2 (CH,). 

[ 0 2 9 1 ] 
FAB-MS: m/z 508.88 [IVWH]* 

(•mm- C, 65.7; H, 6.9; N, 4.8; C,,H„aN, (7)3if^^ C, 66.1; H, 6.3; N 
, 5.5%)^ 

[ 0 2 9 2] 
-fk-^t/lS (97 mg, 9.1%)„ 

(CDCl,) 7.37-7.28 (IIH, m, Bn, 6-H), 5.86 (IH, s, I'-H), 4.72 (2H, s 
, Bn), 4.64 (IH, d, 3 11.9, Bn), 4.58 (IH, d, 3 11.9, Bn), 4.37 (IH, t, 
J 5.6, 4'-H), 4.13 (IH, m, 2"-^,), 3.93 (IH, m, 2"-^,), 3.75 (2H, m, 5 
'-H., 5'-H,). 3.34 (IH. s, CH,-N), 2.32-2.16 (2H, m, 1"-H. , T'-li,), 1. 



(126) i|t^2 0 0 2-5 2 1 3 1 0 

93 (3H, s, CHj). 

I 0 2 9 3] 

Sc (CDCl,) 163.2 (C-4), 151.9 (C-2), 137.5, 137.1, 134.0 (Bn, C-6), 128 
.4, 128.3, 128.1, 127.9 127.7, 127.6, 127.3 (Bn), 108.8, 108.5 (C-2', C- 
5), 88.7 (C-1'), 88.0, 81.0 (C-3', C-4'), 73.5, 68.3, 67.9, 67.7 (Bn, C- 
5', C-2"), 30.6 (C-1"), 27.8 (CH,-N), 13.2 (CHJ. 
[ 0 2 9 4] 

FAB-MS m/z 495.28 [M+W]* , 517.24 [M+Na]'^ 

10 2 9 5] 
-ft-^t|16(665 mg, 62.3%)„ 

(CDCl,) 7.35-7.25 (IIH, m, Bn, 6-H), 6.06 (IH, s, I'-H), 4.73 (IH, d 

, 3 11.5, Bn), 4.66 (IH, d, J 11.3, Bn), 4.61 (IH, d, J 11.9, Bn), 4.55 

(IH, d, J 12.0, Bn), 4.34 (IH, t, D 5.6, 4'-H), 4.20 (IH, m, 2"-^,), 3. 

98 (IH, m, 2"-^H,), 3.72 (2H, m, 5'-H, , S'-K,), 3.40 (3H, s, CH3-0), 2.4 

5-2.35 (IH, m, 1"-Ha), 2.30-2.20 (IH, m, 1"-^,), 1.90 (3H, d, J 1.1, C 

H,). 

[ 0 2 9 6] 

8^ (GDCI3) 163.2 (C-^), 150.1 (C-2), 138.2, 137.9, 137.3 (Bn, C-6), 128 
.4, 128.2, 127.8, 127.6 127.4, 127.1 (Bn), 110.8 (C-5), 109.3 (C-2'), 89 
.2, 84.2, 79.6 (C-1', C-3', C-^'), 73.6, 68.5, 68.3, 67.4 (Bn, C-5', C-2 
"), 50.8 (CH3-O), 32.6 (C-1"), 12.5 (CH,). 

[0 2 9 7] 

FAB-MS m/2 495.22 [M4H]* , 517.23 [M+Na]* 

(.mm- C, 66.2; H, 7.2; N, 4.4; Q^H^^Q^N, (ommm C, 65.6; H, 6.1; N 
, 5.7%). 

[ 0 2 9 8] 

(lS,5R,6R,8R)-5-ii p p ,;y_6-i^ y^ ^ },i^,^_8_(^5 y-l-y( 

)l.>2,7-i; ^^^l^i,^ a 13.3.0}^ ^ ^ y (17)„ 



(127) 1t^2 00 2-52 1 3 1 0 

^ ^ y -)V(XQ^^^<D%^V^^y Kl6(1.20 g, 2.43 mno1>^^ji7tv^_h<7)20 

^y-ji.(20 cm')-c^$^bt^«fejtt;to i^T<7)ii^^llIJK t. Eneas' 

^f^^^K X y) ^^W&m tLX^^Utiy n7^%fz (0.61 g, 7m^ 
[ 0 2 9 9] 

$„ CCDjOD) 7.45 (IH, s, &-H), 5.93 (IH, s, I'-H), 4.15-3.81 (5H, m, 5'- 
»i , 5'-+t, 2"-H,, 2"-4,, 4'-H), 3.43 (3H, s, CHj-O), 2.47-2.40 (IH, m, 
1"-IH.), 2.03-1.93 (IH, m, 1"-H,), 1.92 (3H, s, CH,). 

[0 3 0 0] 

(CD3OD) 164.1 (C-4), 150.1 (C-2), 138.3 (C-6), 109.6 (C-5), 108.3 (C 
-2'), 84.4, 84.1, 82.4 (C-1' , C-3', C-4'), 68.0, 59.5 (C-5', C-2"), 49. 
6 (CH,-0), 34.0 (C-1"), 10.5 (CH,). 

[ 0 3 0 1 ] 

FAB-MS m/z 315.13 [M4H]* , 337.09 I>WMa]* 

(.^Wm- C, 49.9; H, 5.7; N, 8.2; QjHibQ^N, (oMm^. 49.7; H, 5.8; N 
. 8.9^^ 

[0 3 0 2] 

(lS,5R,6R,8R)-6-(4,4'-vp< ^ ,j ^^^^ ^;^)_5_j. ^^^^^^-i^^ 

h >t- ->-S-(f - 5 > - W ;i/ )-2 . 7-7 ^ -9- e n [3 . 3 . 0] ^ 37 > (18)^ 
-fb-g-i^ 17(0.95 g, 3.03 mno1)i:4,4'~7^ h ^ v h 'J f- □ 7 -f K(l-54 g, 
4.77 rtinol)(7)j!i^tl^^7Xe'J v>(20 orP ) -^^^ t > M&XMMWL/Zo 

Kf^-^U^^^^m^^^. i!m(Omm^mco Zfl^V}\^j:.yC2x 20crrP)t*tl 



(128) #^2 00 2-52 1 3 1 0 

on')^iD;t. ^mm^^mLXm^^^. M^v';*yjuHPLC-e|||«t;i:(^ 

(Dmi^-^¥^^-ttz 5^ 7 A H# L /c)o :^ ^ A '^rJfe?^ L Climxf- )P X- ^ 

h i; if-;i^7 ^ > ; 15:84.5:0.5 (v/v/v, 1000 cm^, ^0-5%h 'J xf- 

;^ 7 5 > (v/v/v) ^.-^ tf ^nD>^>4«o>^y^ JU^K C0-2%)t?>^ tb L> 
tT<b^!i|lBa.71 g, 92.8S0^^|;to 
[ 0 3 0 3] 

5„ CCDClj) 7.51-7.17 (lOH, m, DMT, 6-H), 6.79-6,85 (4H, m, DMD, 6.04 ( 
IH, s, I'-H), 4.12-3.98 C3H, m, 5'-K. , 5'-H,, 4'-H), 3.77 (6H, s, OH, -DM 
T), 3.49 (3H, s, CHj-O), 3.45-3.32 (2H, m, 2"-H., 2"-K,), 2.11-2.01 (1 
H, m,l"-H.), 1.94-1.87 (IH, m, 1"-H,), 1.93 (3H, s. CH). 
[0 3 0 4] 

Sc CCDCIj) 164.2 (C-4), 158.6, 144.7, 135.7, 130.1, 128.2, 127.9, 126.8 
, 113.2 (DM0. 150.7 (C-2), 137.7 (C-6), 109.8, 109.7 (C-5, C-2'), 86.5. 
85.3, 85.0, 81.4 (DMT, C-1' , C-3', C-4'), 69.2, 62.4 (C-5', C-2"), 55 
.2 (CH,-DMD, 51.7 (CH,-0), 35.5 (C-1"), 12.7 (CH3). 
[ 0 3 0 5] 

FAB-MS m/z 617.26 [M+H]* , 639.23 [M+Na]* 

(•^Wm- C, 66.4; H, 6.1; N, 4.2; C,,H3jQ,N, oJif^^it C, 66.2; H, 5.9; N 
, 4.5?0. 

[0 3 0 6] 

(lS,5R,6R,8R)-5-(2->7y h ^ v(->M V 7°n ti°;V7 5 7 )*;^ 7 7 ^->)^ 
-(4,4'-v?p< h^'y h JW)-1-^ h ^ v-8-(f- ^ ^^-i-^ ;u)-2,7- 

^-if tf n [3. 3.0]:t ^ > C19)^ 
it^i^l8a.2 g, 1.95 innol);^te7|cviJ' DDp< ^;^(10 cm')ic^#|^L7to N."^ 
VT'n e;i/xf-;W7 5 >(l-35 on^ 7.8 mmol)^ j; C/2-V7 ^ 
vya k:;i/;J-s>!.*9 ^ KiJ' Y (0-92 g, 3.9 mmol)$:ggx-i^# L 



(129) i|t^2 00 2-5 2 1 3 1 0 

fftx-rJV: v^DD^rJ'V: ';->'>: 50:50:0.5; v/v/v)4j(7)^§tti?SBCi5fft 
x--r;i/:v;j'anp< :J'>^:B|®xf-;p:t:'J v>; 45:45:10:0.5; v/v/v)c^-fe)@B 

:iO-M'^te7KS?fix-T;wC400 cm')ni^^t'^;()^'^.jjDx.;?>:i.t lcJ:oT*TtB 

Lfzo nhKitz^^mf^m^km'^LX'^m.L. ^i^Lx^k-^^^is (o.96 g, 60.3 

[0 3 0 7] 
5p (CDCl,) 142.64, 142.52. 

[ 0 3 0 8] 

FAB-MS m/z 817.26 \m\y , 839.24 [M+Na]* 

C^iUfi: C, 62.8; H, 6.4; N, 6.9; (;,H„0,oN,P (Tjgl^fjtC, 63.2; H, 6.5; 
N, 6.9%). 

[0 3 0 9] 

1, 2-0-^ V y n T > -3-C- tf a -0- # 7 9 y - X (20)^ 

il«l:7|c'^^F(250 an' )c|3<7)5-0-t-yf-;i. v'^ jv-1,2-0-^ y -fu t: U f'^- 

a -D-j:. 'J >^ o-^ y h-3-'^n7 9 y — >^ (Y. Yoshimura, T. Sano, A. Matsuda 
, T. Ueda, Onm. Pharm. Bull., 1988, 36, 162) (6.05 g, 0.020 mo1)y§-^;§^0 
X^X-m.WL. x--f;i'(44 arf , 44 tiinol)i:ta(7)er.;uvt/^f;/>? Aynv-Y Kl M 

r.-^ A(200 cm')^jjp^^ -y^ DD^ ^yO x 300 an')^^i,^-ci!l3ai L/to -^^^ 
^fz^^m'kT'y^ yO X 250 atf)-c?5t^L> t Tt: CNa, SO, )^ mWk^Wi: 
M^:^!E7lc'^^F(225 an')ii||]§|p^t;to C<7)ig-^tl{wW(22 cm', 22 irniol) 

L> ii-^tl^rMBET-CEII^-^/^Co J^^^ v ^5' n n y > (500 orP )i;-^^ 
h Afia^D7K-^Ti£C2 X 200 an' )-ej5fe^ LfCo 12^M<?)<i^J(lltll 



(130) i|f^2 00 2-5 2 1 3 1 0 

[03101 

5h (CDCl 3) 5.84 (IH, d, J 3.7, 1-H), 5.74 (IH, dd, J U.O, 17.2, I'-H) 
, 5.52 (IH, dd, 3 1.6, 17.1, 2'-H,), 5.29 (IH, dd, 3 1.3, 11.0, 2'-^,), 
4.21 (UH, d, J 3.7, 2-H), 3.98 (IH, t, J 5.7, 4-H), 3.68-3.64 (2H, m, 5- 
H^, 5-H,), 2.88 (IH, s, 3-OH), 1.99 (IH, t, 3 6.3, 5-OH), 1.60 (3H, s, C 
Hj), 1.35 (3H, s, CH3). 

[0311] 

5c (CDClj) 133.6 (C-1'), 116.2 (C-2'), 113.0 (C(CH,)j), 103.8 (C-1), 83 
.4, 82.4 (C-4, C-2), 79.6 (C-3), 61.3 (C-5), 26.5, 26.4 (CH,). 

[0 3 12] 

*itiM22 

3, 5-v'-0-^ y V 2-0-^ V-fu\d'}r y -3-C-t: ^ a -0- 1; ;K 7 7 y - 7. ( 

21)0 

^7|cDMF(50 on»)i:|3<7)60%^>ft^ j. A JlySy^?(w/w, 1.78 g, 44.5 ninol))^. 

Ot:-e^#L^ iE7|cDMF(35 arf )^cr)7 7y -7.20 (3.20 g, 14.8 rrmoDcT)-^-^^ 

30^M;J^^tT?^j)Dt^Jo ii^t/^so-c-eii^H^^t. ^v^-eOt:tiJ^i|itfjo 

7)cDMF(5.3 an3)43<^^^ji^>y;v.^^(5.3 mL, 44.5 nmol) }g j[)p t , ig-^tl^ 

^zaT-20ptRa^4^1^U/Jo RCT-^tl^E^^ -1^^ v ^ n n p< ^ (300 otf 
XfmLs V '^7Am7K«C3 X 200 ai^H-mi^L. ^i*L;t(Na 

jSOJo -M^^MJITT'l^^^L. J^^^Mx-r;u/S^mxf-;i.(9:l, v/v)^-^ 

T7 9y->^21^#;^^(5.36 g, 91%)^ 
[03131 

S„ (CDCl,) 7.40-7.26 (lOH, m, Bn), 5.90 (IH, d, 3 3.6, 1-H), 5.72 (IH, 
dd, 3 11.1, 17.9, I'-H), 5.41 (IH, dd, 3 0.7, 11.1, 2'-H,), 5.30 (IH, dd 
, 3 0.5, 17.8, 2'-Hb), 4.70-4.45 (6H, m, Bn, 2-H, 4-H), 3.69 (IH, dd, 3 



(131) #^2 00 2-5 2 1 3 1 0 

2.6, 10.8, 5-Ha), 3.50 (IH, dd, 3 7.9, 10.9, 5-4,), 1.64 (3H, s, CH,), 1 
.40 (3H, s, CHj). 

[0 3 14] 

5c CCDClj) 138.6, 138.3 (Bn), 134.5 (C-1'), 128.3-127.4 (Bn), 118.2 (C- 
2'), 112.9 (C(CH,),), 104.7 (C-1), 84.7, 81.1, 81.0 (C-2. C-3, C-4), 73. 
3 (C-5), 69.4, 67.0 (Bn), 26.8, 26.6 (CH,). 

[0 3 15] 

^ife#1j23 

1,2—7-0-7 ^r^;U-3,5-i;-0-^-yv';V-3-C-tf-;P-a xK7 7 7 -7. (22 

B(M 7Ki4@^^C50 ciTe)4.o7 7 y -721v§-^(4.40 g, 11.1 rmiol):^90t:-e8^ 

mmwttzo mm^m^L. nu^^^^^^ ^ 25 on^), Y}va.>ox 

25 cm»)^ j:iy?te7Kt°<J>^>(2 x 25 cm')^ te7)cf'jy>(20 atf 
JSji^tl^?Jc<^7lc(100 are )T-^v§$i -^^ v' 0 □ 7 iJ' > (2 x 100 orP )T-Jft{li L 

fzo ^h^fzmm^^myKMt h ^} j^nrnTi^mmo x loo at^H-mf^L. 

7.22$r||/c(4.27 g, 87%, „:^-l:l)^ 
[0 3 16] 

(CDClj) 169.9, 169.8 (C=0) , 139.0, 138.6, 138.0, 137.8 (Bn) , 133.3, 
132.4 (C-1'), 128.4-126.8 (Bn), 119.6, 119.5 (C-2'), 99.5, 94.0 (C-1), 8 
5.4, 85.0, 84.3, 83.6, 77.7, 73.6, 73.5, 73.3, 70.0, 69.2, 67.5, 67.2 (C 
-2, C-3, C-^, C-5, Bn), 21.0, 20.9, 20.6, 20.4 (CH,). 
[0317] 

l-(2-0-7^:f-;w-3,5->'-0-^>'i7;i.-3-C-ec=.;i/-/?-D-i; ;K7 7 7 ;u)f- ^ >( 
23), 

m,yKT -t y JVaOO an* )ft3(7)'fk'^!^22(4.24 g, 9.6 moVi^ xVi- ^ > (. 



(132) 1t^2 00 2-52 1 3 1 0 

2.43 g, 19.3 rmio1)(7)^|!|-:^yj|^iN,0-if 7. ( h 9 ^ ;u)7 -tr hT5 Kdl- 

9 cm^, 48.1 rrmoi)^jfl;t/co K)Z'^u^mi:mm^ ^^j:i}^h^^»mrmL/zo ot: 

tl<%*|lt/^m> h 'J ;<f-;V->U > <; 7 1-- h(3-2 cnP , 16.4 mmoD^Y^jjpt. 

X 50cm')-e^^t, n-)^LfcO^^*\ mm^kmKTx-m^^^. ^^'^v 

iJ' o ^ -;p(99:l, W^^i^i^mmt tTfflWc>^'J h 

^yy^X^m. SfeH^^t LTJ^iJ' V^v- K23^^|7t;(4.03 g, 8390^ 
[0 3 18] 

$„ (CDCIj) 8.78 (IH, br s, NH), 7.75 (IH, s, 6-H), 7.38-7.26 (10 H, m, 
Bn), 6.49 (IH, d, D 8.1, I'-H), 5.99-5.88 (2H, m, 2'-H and 1"-H), 5.54- 
5.48 (2H, m, 2"-H. , 2"-H,), 4.91-4.50 (4H, m, Bn), 4.34 (IH, s, 4'-H), 
3.80 (IH, m, 5'-H,), 3.54 (IH, m, 5'-HJ, 2.11 (3H, s, COCH,), 1.48 (3H 
. s, CH,). 

[0319] 

S, (CDCl,) 170.1 (C=0), 163.8 (C-4), 151.0 (C-2), 138.9, 136.9 (Bn), 13 
6.1 (C-6), 132.0 (C-1"), 128.7, 128.5, 128.2, 127.8, 127.7, 127.5, 127. 
5, 127.1 (Bn), 120.7 (C-2"), 111.3 (C-5), 85.4 (C-1'), 85.2 (C-3'), 84. 
3 (C-4'), 76.0 (C-2'), 73.7 (C-5'), 69.3, 67.6 (Bn), 20.6 (COCHj), 11.7 
(CH3). 

[0 3 2 0] 

mm- C, 66.3; H, 6.0; N, 5.1; C,,H,oN,0, (7)^1^^ C. 66.4; H, 6.0; N, 
5.5%, 

[ 0 3 2 1 ] 

l-(3,5-i;-0-^ y y ;i,-3-C-if - -O-i; 7K7 9 V ^u)^ ^ y (24)„ 

f^;-4^^ :^ y - )V(i40 on')p|3<;5 5( /7 iy;^--> i.*23(3.90 g, 7.7 rmiol)(7)^|E|>-^-Jgn 
i'h')^J^:^ K(0.83 g, 15.4 mmol)=^jjp^/^„ M-^!^=^^iaT'42^Mm 



(133) i|t^2 00 2-52 1 3 1 0 

^h-ttzmm^RWiT^Mi- h >; "^AlS^Tlc^CB x lOO arP)-e^j^t, |g'J* 

(3.48 g, 97%)^ 

[ 0 3 2 2] 

5„ (0X1,) 8.89 (IH, br s, NH), 7.60 (IH. d, 3 0.9, 6-H), 7.36-7.26 (10 

H, m, Bn), 6.23 (IH, d, D 7.8, I'-H), 5.98 (IH, dd, 3 11.2, 17.7, 1"-H) 
, 5.66 (IH, d, 3 17.7, 2"-+lJ, 5.55 (IH, d, J 11.5, 2"-^,), 4.75-4.37 
(6H, m, 2'-H, 4'-H, Bn), 3.84 (IH, dd, 3 2.7, 10.8, 5'-^,), 3.58 (IH, d, 

3 11.2, 5'-K.). 3.23 (IH, d, 3 10.6, 2'-0H), 1.50 (3H, s, CHJ. 
[ 0 3 2 3] 

(CDC1,) 163.7 (C-4). 151 3 (C-2), 138.0, 136.9 (Bn), 136.0 (C-6). 13 

I. 2 (C-1"). 128.8, 128.6, 128.3, 127.8, 127.7. 127.3 (Bn), 120.7 (C-2" 
), 111.3 (C-5), 87.3 (C-1'), 84.6 (C-3'), 81.4 (C-4'), 78.0 (C-2'), 73.7 

(C-5'), 70.0, 66.4 (Bn), 11.8 (CH3). 
[ 0 3 2 4] 

^tllHg: C, 66.8; H, 6.2; N, 5.9; QeH,,N,0« (T^S^fil C, 67.2; H, 6.1; N, 
6.0%^ 

[0 3 2 5] 

l-(3 , 5— >'-0-^ > -7 ;i/-2-0-;>{ ^ y7.)V * ^ ;l/-3-C-|f - -0- ij .-^ 7 y y ;v 

yi^V^i/ F24 (2.57 g, 5.53 rrmoDS-^Tjc tf U v >' (18 crrf )j;-^j5^ Ot: 
K^mX^tz^ i^^bp^ ^ >';^;L'*-;1/(1-28 atf, I6.6 mnoD^f^^p ii-^!^^ 
^?a-e30^^«iii|it7to SiS^*C5 crrP)-e^m?-^^ %h^tzWL^m-^V ^ u 
np< ^>(3 X 80 cm')-e}ftyit7to ^^^^i:?t^^mt^^;^S^7lc^:^ > ^)^h^m\% 
«(3 X 120 atf)T-^}^L^ ^'j^tTt (Na, SOJ, «*i^J±TT|||§? % 
vi^^ woi.^ y/:^ ^ y -;V(99:1, v/v)^^^{±j-^ ^ LTffl(/>/v::/'J J&^JWiJ^ 
O-^ hi5^7 7'f T'ffll^L. ISfe<7)||?a#t LT^i^ 1^:4- '>K 25^ ^^7t (2.53 g, 8 



(134) #^2 002-52 1 3 1 0 

[ 0 3 2 6] 

$„ (CDClj) 8.92 (IH, br s. NH), 7.71 (IH, d, J 1.4, 6-H). 7.41-7.28 (10 
H, m, Bn), 6.57 (IH, d, J 7.8, I'-H), 5.99-5.61 (4H, m, 2'-H, 1"-H and 
2"-H,, 2"-H,), 4.86-4.50 (4H, m, Bn), 4.37 (IH, dd, J 1.5, 2.4, 4'-H), 
8.82 (IH, dd, 3 2.6, 11.0, 5'-H.), 3.55 (IH, dd, J 1.2, 11.0, 5'-^,), 3 
.02 (3H, s, CH3), 1.47 (3H, d, 3 1.1, CH,)^ 

[ 0 3 2 7] 

(CDC1,) 163.7 (C-4), 151.5 (C-2), 138.7, 136.7 (Bn), 135.7 (C-6), 13 
0.9 (C-1"), 128.8, 128.5, 128.4, 127.6, 127.0 (Bn), 121.8 (C-2"), 111. 
9 (C-5), 85.1 (C-1'), 84.5 (C-3'), 84.0 (C-4'), 80.7 (C-2'), 73.7 (C-5') 
, 69.2, 67.7 (Bn), 38.9 (CH3). 11.8 (CH,)^ 

[0 3 2 8] 

l-(3 . S-'>'-0-^ y y ;U-3-C- fcf r. jl/- ^ -D-T ^ klV 7 7 7 ~> ;U )f - ^ > (26)„ 

X ^ y - ;u(50 cm^ ), ;^(50 arP )^ j; a?l M ;^c14;[k^'^b:^ h V A (15 on* ) 
<Dm'^^^<^^ ^ UtZ^ K25 (2.53 g, 4.66 mtnol) •^)^^Mm^ ^y'j:t^h^^m 

nD^r5^>(3x 120 an»)-efJUit;l:o '^^H^/c«ltbtl^^m7Xt:^ ^ 'J 
mi^mmO x 150 crrP)T-^^L. $g*iL7t(Na,S0J, mM'kmBrX'W^^L. 

V T-ML^ LT26;^#/^(1.61 g, 74%)„ 

[ 0 3 2 9] 

^„ (CDCI,) 9.89 (IH, br s, NH), 7.50 (UH, d, 3 1.1, &-H), 7.41-7.26 (Bn 
), 6.28 (IW, d, 3 2.8. I'-H). 6.05 (IW, dd, 3 11.1, 17.9, 1"^), 5.58-5 
.50 (2H, m, 2"-H,, 2"-!^), 4.98 (UH, d, 3 9.0, 2'-0H), 4.64-4.31 (6H, 
m, 2'-H, 4'-H, Bn), 3.73 (2H, m, 5'-^. , 5'-^,), 1.73 (IH, d, 3 0.6, CH,) 

[0 3 3 0] 



(135) i|t^2 00 2-5 2 1 3 1 0 

5c (CDCI3) 165.1 (C-4), 150.5 (C-2), 138.4, 138.0, 136.7 (C-6, Bn), 130 
.4 (C-1"), 128.8, 128.6, 128.5, 128.1, 128.0, 127.8 (Bn), 120.6 (C-2") 
, 108.1 (C-5), 88.6 (C-1'), 87.9 (C-3'), 87.2 (C-4'), 73.7 (C-2'), 71.8 
(C-5'), 69.7, 66.3 (Bn), 12.3 (CH,)^ 

[ 0 3 3 1 ] 

^rllHji: C, 66.8; H, 6.2; N. 5.9; QsH^^NjO, (^a^^ C. 67.2; H, 6.1; N, 
6.0^ 

[ 0 3 3 2] 

l-(3, 5— y-O-^ y V ;W-3-<-t K o i!r -> ;^ -D-7 7 t:V7 7 ^ 5 > 

(27), 

THF(15 ctrf)i:;jc(15 ^^<DU^m^(r>y^ ^ U^i/ F26 (2.00 g, 4.31 rrmol) 
'BWi\^M^^MWt± h ^)^A(.2.76 g, 12.9 rrmol ) ^ j: o^t-:/^ y ^jHzjac^gg^ 
'fb:t7.^ a2.5%-^(w/w, 0.54 arf, 43 mol)^ jjp^t ;to tt^^^fiT^lS^ 
Mmi4^L> tIcCSO cm')T-^tS?-t> ji-g-^;^ n n ^ (2 x 100 an' )x'ift 
tBLTto -^h^tzmmm^RWiTKMi- h x 75 crr?)Tf5fe^L 

, ^'^tCNa^SO,)^ m&TTm^^^tzo ^^1^^(15 ari')t7lcC15 cm')(7)rl 
^^Jiiznv^mmt. TKt^b^^yt^ h 2^(488 mg, 12.9 mroD^jjo^t ;t:o E 

X 100 cm^)T?ttaiL/^o -^^^T^i^llffi^-MmTKf :^ h ^ 2^Umii^m'i(lO x 7 
5 CfT^)T^jtL^ ^^t7t(Na,S0,)„ f^^^lt*L^ v D D ^ 

^;u(98:2, v/v)$-^aivg[i: LTfflV^Tt-^U :^y;Wi5' n v h 7 -^ffS^ 
L> LT>!^l-;tvK27^#;t(732 mg, 3©0^ 

[ 0 3 3 3 ] 

5„ (CDClj) 11.09 (IW, br s, NH), 7.41 (IH, d, 3 1.0, 6-H), 7.38-7.26 (B 
n), 6.16 (IH, d, D 2.6, I'-H), 5.12 (IH, d, 3 5.4, 2'-0H), 4.66-4.29 (6H 
, m, 2'-H, 4'-H, Bn), 4.02-3.96 (2H, m, l"-li , 1"-H,), 3.90 (IH, dd, J 

7.2, 9.7, 5'-K.), 3.79 (IH, dd, J 5.6, 9.7, 5'-H,), 2.49 (IH, t, ] 6.4, 

1"-0H), 1.68 (3H, d, D 0.6, CH,); 



(136) i|$«2 00 2-5 2 1 3 1 0 

[0 3 3 4] 

8^ (CDC1,) 166.1 (C-^), 150.6 (C-2), 139.0, 137.9, 137.0 (C-6, Bn), 128 
.7, 128.6, 128.4, 128.3, 128.0 (Bn), 107.5 (C-5), 88.2 (C-1'), 88.1 (C-3 
'), 84.2 (C-4'), 73.7 (C-5'), 72.1 (C-2'), 69.3, 65.4 (Bn), 58.6 (C-1") 
, 12.3 (CH,), 

[0 3 3 5] 

(IR, 2R, 4R, 5S)-1-^ y p )V^^'y -2-^ y ^ )V^^y' y^^ ;W-4-(f - ^ y )V )- 
3,6-v;i-^^lf1/^' D {.1.2.01^ >'(28)^ 

4}i£;!lCtr'; -:;>'(20 cnP)pja<7)-f|i^!^27(2.26 g, 4.83 ramW^^^-AD^'^i^J^]^ 
^ S|E7fCt° ') vvClO cm')4.o±^>fbp< ^ >7.;i/.i^::^;i/vt?^(0.482 atf , 4.83 rtmol) 

ua^^y(.2 X 100 crrP)t?Ji|±iL.7to ^t>^fz^^m'k^m7^mt h ^) ^ Afk 
X 100 cm3)-e-^j^t. ^'j»t(Na,SO,)^ MffiTT^^I^ ? -^/Co 
o D;;{ ^ -;u(99:l, v/v) ^-^Himt LXm\^^tzZy^) ij VJl^^ 

°^^iZ'^mLfzo ^<7)-^-^^te7KDMF(15 cm')F}n<7)60P/^;,x^^k:h h 'J 
461 mg, 11.5 moV^zOx^-^mWLfZo BLm'kMUX-^O^mmWL. tKC^O an') 
-C^^t^-^^co ^^mj^-C^mLtz^k. M'^i^^viJ'nD^ ^>'(150 an')(;.^ 
f#L. ^S^Tktt-NU'^AWTKMCBx 100 cm')-e^j^L> ^^L7t(Na,S0, 
)o ?S^^v;;^nn;< i5'>/>^y-;v(99:l, v/v)^-^tH-^^ 

LTffl\/^7t'>';*y;^^?^■7^^r9 7'^l?jil?L^ LT^i^V:^'> 
K28$r 117^^(2.00 g, 93%)^ 

[ 0 3 3 6] 

(j„ (GDCl,) 9.13 (UH, br s, NH), 7.55 (IW, d, J 1.4, 6-H), 7.40-7.26 (Bn 
), 5.99 (IH, d, 3 2.5, 1*-H), 5.30 (IH, d, 3 2.7, 2'-H), 4.88^.57 (6H, 
m, 1"-K., 1"-^,, Bn), 4.22-4.19 (IH, m, 4'-H), 3.92 (IH, dd, D 6.2, 10 
.8, 5'-+!.), 3.82 (IH, dd, J 3.7, 10.8, 5'-H,), 1.91 (3H, d, D 1.3, CH3) 

O 



(137) !t#^2 00 2-5 2 1 3 1 0 

[0 3 3 7] 

5c (CDC1,) 163.8 (C-4), 150.3 CC-2), 137.6 (C-6), 137.5, 137.0 (Bn), 12 
8.7, 128.6, 128.2, 128.0, 127.8. 127.3 (Bn), 109.8 (C-5), 85.7 (C-3'), 8 
4.1 CC-l'), 83.5 (C-4'), 79.7 (C-1"), 73.9 (C-2'), 73.6 (C-5'). 68.6, 6 
7.8 (Bn), 12.4 (CH,)^ 

[0 3 3 8] 
FAB m/z 451 [Mtfl]* , 473 [M+Wa]* . 

^mU- C, 66.3; H, 5.9; N, 6.1; Q,H,,N,0« (7)3if^<il C, 66.7; H. 5.8; N, 
6.2%, 

[ 0 3 3 9] 

(lR,2R,4R,5S)-l-ii ].'n^'>-2-t: K n ^ p« f- ;V-4-(f- ^ >-l-^ ;i/)-3.6-i;:t 
^^j-tfv'iJ' a [3.2.0]^7'^ >^(29)o 

y -;i/(3 Off ^1^(7) ^i^U^Z/ k28-^-^(180 mg, 0.40 rrino1)n^^_h(7)10 

mt LTfflv^TtvV ^y^l^iJ' -CilfllL. ^"^mf^H^ t LX ^ ^ U 
^'y K29«r#/cC92 mg. 86SO, 

[0 3 4 0] 

S„ (CD,0D) 7.79 OH, d, 3 1.2, 6-H), 5.91 (IH, d, J 2.5, I'-H), 4.96 (1 
H, d, 3 2.5. 2'-H), 4.92 (IH, d, 3 7.4, 1"-K.), 4.58 (IH, dd, J 0.9, 7. 
4. 1"-^,). 3.98 (IH, dd. J 7.3, 12.8. 5'-H.), 3.87-3.82 (2H, m, 4'-H, 5 
'-Hb), 3.34 (2H, s, 3'-0H, 5'-0H). 1.87 (3H, d, J 1.3. CH, )„ 
[ 0 3 4 1] 

(CD, CD) 166.5 (C-^), 152.1 (C-2), 140.1 (C-6). 110.1 (C-5), 91.2 (C- 
2'), 85.1 (C-1'), 84.0 (C-4'), 79.6 (C-3*), 78.6 (C-1"). 61.1 (C-5'). 1 
2.3 (CH3), 

[0 3 4 2] 



(138) 1^*2 0 0 2-52 1 3 1 0 

(IR, 2R,4R, 5S)-l-(2— > 7 y -I- h ^ >^ Cv ^ V 7°n t: ;u T ^ y 7. 7 y ^ v )-2 

i/^ o[3.2.0]/\7'^ y(30)„ 

^7lCl^°'; v>C4 crre)i:|a<7)i;;t-;i/2%-;g(250 mg, 0.925 moV^z^A'-y y( h 
^v' h Uf-^UiJ' 0 K (376 mg, l.lUnnol) U^^^MM-V^^mm 

fco zy'^uv^^y (30 cm»)4^c753^SoM^^■^gzlct:^ ^ '>> •i' A|a^07R«(3 
X 20 cm')T«fe?^L, |g'^L(Na2S0,), ?S^$r vrJ' D D p( i^/^f 

^y^;i/(98:2, v/v) $r-^ai7fi[t tTfflV>7t->U *'J^;Vi5' n-=? > ^5^^ 7 ^ -^Jfl^ 

V7"nt:)I/X-^;vr 5 >(0-^ orP. 3.70 mmol)^ ;^\^^-e2— > 7 7 xf-;i/N,N— >' 
^ VT^n k:;^*x>t^7 5 h(0.41cm», 1.85 rnnoD^-jjjp^^ jfg-g.!^ 

$rES-e25pt[^^f^L.;^^^ Jx^e^y ^' y-;v(3 cm»)-e$^^§^^t. r^-a-!^^®^^ 
xf-;u(70 cm^)jci§)ii|t> ^Sg7Kt:^ ^ ^ ^mQ7Ki$)^0 x 50 arf)i3j:0'-r 
7^>(3x 50 aif)-ej5fe?^L> jpg'J*L(NaaSOJ, MT-C^II^ -^/Co ^^^5 
;?Ax-t;V/v^J' Dn;>f ^ V-ZS^e^xf-W h 'j p{ f-;V7 5 > (100:45:45:10, v/v/ 
v/v) Sr-^ffiffii: LXfflvVsiv'J *y^i^o-7 hi5^9 7'f-effii^L7t:o 

-fr^ ^feU^&^t L-C30^#/t:(436 mg, ei%\ 

[0 3 4 3] 
'^P MR (CDC1,) 146.6^ 

[ 0 3 4 4] 
7 7 7-7. (31)o 

-5'C(7)4it7)cDMF(100 on' )4i<75 3-0-^ > -7 ;V-4-C-ii K n ^ V ;W-l,2-0-^ y 
7*0 tf r'^-a -O-'J ^7 yy -;5;(R- D. Youssefyeh, J. P. H. Verheyden ^ 



(139) 1^^2 00 2-5 2 1 3 1 0 

3. G. Moffatt, J. Org. Chem., 1979 , 44, 1301)(20.1 g, 0.064 mol)-^ 
?gllNaH»-jg(||^^i4a60e6(w/w), ll^M 30^^ j;4|pi^ '^lt2-85 g, 0.075 mol);^ 
M^tzo :^<k^>v;V(8.9 an', 0.075 moD^fjgjp ^la-eSuf M««^ t> ^ 
C:^:)KJ^7KC50 cnf );^Jpx.7to M-^i^^EtOAc (4 x 100 cm' )-eJ4ttl L> 

i^l^^-tX'y')'^y)Vi/a'7Wyy^Tn^b. it^^^l^ntzO^-^ 9, 7156 

[0 3 4 5] 

(CDCl,) 138.0, 137.4, 128.5, 128.3, 128.0, 127.8, 127.6 (Bn), 113.5 
(CCCHj)^), 104.4 (C-1), 86.5 CC-4), 78.8, 78.6 (Bn), 73.6, 72.6, 71.6 (C 
-2, C-3, C-5), 63.2, (C-1'), 26.7, 26.1 (CHj 

[0 3 4 6] 

4-C-(7-tr vp< f-;v)-3,5-y-0-^>v?;w-l,2-0-xf y-^fu t: f >-a-f>-V 
ifcTK t: V > C4.5 crrf )4.<^ 7 7 y - 7> 31-^vg (913 mg, 2.28 mmoDn ^;jig| 

^(1.08 arf, 11.4 mmoD^fgjjnL, mtu^f^^^-.i^T^mmmwLfzo 
*J^^C50 cni»))£.^0£X^tS$-t. vi^Dap<:J'^y (3 x 50 orf )-eJtlltB L/tio 

i]V)V^u^VCryy ^X-m^L. ^BJ<^-?ft i: tT<l:'^!^32^^;t: (911 mg, m 
[ 0 3 4 71 

^„ (CDCl,) 7.34-7.25 (10 H, m, Bn), 5.77 (1 H, d, 3 3.6, 1-H), 4.78-4.2 
7 (8 H, m, Bn, H-5a, H-5b, H-3, H-2), 3.58 (1 H, d, J 10.3, H-l'a), 3.48 

(1 H, d, D 10.5, H-l'b), 2.04 (3 H, s, GOCH,), 1.64 (3 H, s, CH,), 1.34 

(3 H, s, CH,)^ 

[ 0 3 4 8] 

5c (CDClj) 171.1 (C=0), 138.2, 137.9, 128.6, 128.1, 128.0, 128.0, 127,8 



(140) #^2 0 0 2- 5 2 1 3 1 0 

(Bn), 114.0 (C(CH,),), 104.5 (C-1), 85.4 (C-4), 79.3, 78.6 (C-2, C-3), 
73.7, 72.7, 71.2 (Bn, C-5), 64.9 (C-1'), 26.7, 26.3 (aCHj)^), 21.0 (COC 
H,). 

[0 3 4 9] 

^Wm- C, 67.0; H, 6.5; QsH^o^ ,l/4H,0(7)g|^fi|C. 67.2; H, 6.9%. 
[0 3 5 0] 

4-C-(t -tr h ^ p< ^ ju)-l,2-v;-0-7 ^rf- ;i/-3,5-v-0-^ y v y\<7y / 
- 7, (33), 

809^^(10 atf)ft'(7)7yy-7.32yt^g[ (830 mg, 1.88 mnol)$.90l3x-4|^M^ 

WLfZo -a^^MT-ei^^L. ^|)t^a:-r5'y-;u(3 X 5 arf), }^)Ux.yOx 
5 OTr')^j:([/^;!)cii i;-y>(3 X 5 cni')t*tc^||$-^, IffiTlC t° >; v > (3.7 cm*) 
twfl:Uf-^1#L7to l!!E7KBimC2.85 atf)$ri)Px.. ?r^=Sr^©-e72|^W«fc#l^ L;to 
vS^:^K<^7KC20 cii!?)n-i£|\ ig-^tl'^v^nn^ ^>-(2 x 20 cm»)-cf[ijtB t;to 
^^-t^;t^M^J^m7Kt:^ > 'J '^^M7K«C2 X 20 crrP )x-^rt L> 
CNa^SO,), isKffiT-eiSliL/Co ^^^v^J' a np< :/^yttli?gi: LTfflv>;t 'J 
D V h ^7 7 ^ -effiSg t. SBJcOfftt tT33(^ : « ~l:3);J-^|;tC789 m 

g, 86%), 

[ 0 3 5 1 ] 

5c (CDCl,) 171.0, 170.3, 170.0, 169.3 (OO), 138.1, 137.6, 136.3, 128.9 
, 128.6, 128.2, 128.0, 128.0, 127.9, 127.7, 124.0 (Bn), 97.8, 97.8 (C-1) 
, 87.0, 85.0, 78.9, 74.5, 74.4, 73.8, 73.6, 72.0, 71.8, 71.0, 70.9, 64.6 
, 64.4 (C-2, C-3, C-4, Bn, C-5, C-1'), 21.0, 20.8, 20.6 (COCH,). 

[ 0 3 5 2] 

^rlljfit: C, 64.2; H, 6.3; Q6H,oO,c^S^<jtC, 64.2; H, 6.2%, 

[ 0 3 5 3] 

^i(Bf?lj35 

l-(4-C-(7 -b h V ^ f - ;W :>-2-0-r 4r f - ;V-3 , 5—7-0-^ > -D- V /-K 7 7 y 

->;p)f-^ >(34), 



(141) i|#«2 00 2-5 2 1 3 1 0 

IntTKT-tr h <; ;u(14.5 001^)4.(7)77 ^^jg^i^ 33(736 mg, 1.51 moVt 
f-^>(381mg, 3.03 rTmol)(^^$5ji-^^j- ^ N.O-tf 7, ( ). 1; 7 f-jp^y 1; jl^)7-t j. 
7^ K(2.61cm'. 10.6 mvoV^jjUx.fzo Kmmi^^^mm^'^^J:i}^ib^mWiW 

t> :^»/>-cot:jc^*pL7t:o «fc#L'^;^^/b h h ';7V^ h(o.47 c 

rrf, 2.56 rmo1)$.f^jiit. •^m5r65r-C^2ot(^JS^ t;to M^^J^7l:V^Km;^ct 
h tS^07K?#-® C15 arf )T'^^S^ $ y ^ n n ^ (3 X 10 cm* ttl 

^>(2 X 10 cnf:>vm^Ls l£^tfw(Na,SO,)^ M^mTtrltiL^ 

OD> >/7 ^ y-;u(98:2, v/v) ^-^tb^^i: LTffl i^Tti/ U * ^^l^i^ n 
•7 h^^^7^T^|^t, SfeSfl^i^i: tT5?^ K34^^7t(639 mg. 76%) 

O 

1 0 3 5 4] 

5„ (CDCl,) 8*98 (1 H, br s, NH), 7.39-7.26 (11 H, m, Bn, 6-H), 6.22 (1 
H, d, 3 5.3, I'-H), 5.42 (1 H, t, D 5.4, 2'-H), 4.6^.43 (5H, m, 3'-H, 
Bn), 4.41 (1 H, d, 3 12.2, 5'-H.), 4.17 (1 H, d, D 12.1, S'-^,), 3.76 (1 
H, d. 3 10.2, l"-+^.), 3.51 (1 H, d, J 10.4, 1"-^,), 2.09 (3 H, s, CXX: 
H,), 2.03 (3 H, s, COCH,), 1.53 (3 H, d, 3 0.9, 01,)^ 
I 0 3 5 5] 

$^ (ax:i3) 170.8, 170.4 (C=0), 163.9 (C-4), 150.6 (C-2), 137.4 (C-6) 13 
7.4, 136.1, 128.9, 128.8, 128.4, 128.2, 127,9 (Bn), 111.7 (C-5), 87.2, 8 
7.2, 86.1 (C-1', C-3', C-4'), 77.6 (C-2'), 74.8, 73.9, 71.1, 63.8 (Bn, C 
-1", C-5'), 20.9, 20.8 (CDCHj), 12.0 (CH,). 

[ 0 3 5 6] 
FAB-MS m/z 553 . 

mwrn- C, 62.7; H, 5.9; N, 4.7; Q,H„NjO, </)mmiU 63.0; H, 5.8; N, 
5.156, 

[0 3 5 7] 

i-(3,5-v'-o-^>'i;;u^i-c-(t: KD4r'>p{ f-;^)-/?-^)-'J jK7 9^ >';p)f-^ >0 



(142) !|tS2 00 2-52 1 3 1 0 

^ ^y-;u(5.5 at^:)r^(7)^^ V^'y K34(553 mg, 1.05 rnTK)l)<7)^^-^v^n 
h V-i^A^ y^-y K (287 mg, 5.25 rnnol)$.jjDx.7to RM-^i^^T^ia-elO^M 

2 X 20 crre)-ett|±JL/l:p ^h^fz^mm^kmii^^-r Y U •^At&^flTKM C3 x 

T35$r#;t(476 mg, 9790^ 
[ 0 3 5 8] 

^„ COXlj) 7.47 (1 H, d, J 1.0 6-H), 7.36-7.22 (10 H, m, Bn), 6.07 (1 H 
, d, J 3.8, I'-H), 4.87 (1 H, d, D 11.7, Bn). 4.55 (1 H, d, D 11.7, Bn), 
4.50-4.32 (4 H, m, Bn, 2'-H, 3'-H), 3.84-3.53 (4 H, m, 5'-H., 5'-^, , 1' 
•-H,. 1"-H,), 1.50 (3 H, d, J 1.1, CH,)^ 

[ 0 3 5 9] 

5 c CCDC%) 164.3 (C-^), 151.3 (C-2), 137.6 (C-6) 136.4, 136.3, . 128.8, 1 
28.6, 128.4, 128.3, 127,9 (Bn), 111.1 (C-5), 91.1, 91.0, 88.1 (C-1' , C-3 
', C-4'), 77.4 (C-2'), 74.8, 73.8, 71.4, 63,2 (Bn, C-5', C-1"), 12.0 (C 
H,). 

[ 0 3 6 0] 
FAB-MS m/z 491 [MfNa]* ^ 

imm- 63.4; H, 6.0; N, 5.5; Q,H,,Nj0, ,l/4HjO (^381^^ C, 63.5; H. 
6.1; N, 5.9%^ 

[ 0 3 6 1 ] 

^i&faj37 

SfiTKt: 'J v>(1.3 a&^^<7)^ ^ V^v K35-^yg[(225 mg, 0.48 rmoD^Ot^-e 
mP-> J^^>;^J^'t^^;^ CUS mg, 0.62 mno^)5g./^-gt'■^*PA/co it 
?^'Sr^iaTl6|^Mm#Xx MP-^ ;u:c;/7>;U7^::.;i/(36 mg, 0.19 rrmol)^. $i . 

X 15 aiP)-^jftaiL;to ^^"^fz-MW^^mMim"^ > 'J -^^ A»7K«C3 x 15 



(143) 0 0 2-5 2 1 3 1 0 

[ 0 3 6 2] 

(IS , 3R, 4R , 7S)-7-^^ > ;V ^ -1^^ v ;v ^ v ^ ^ ;i'-3-(f - ^ y - W )- 

>t>ra4fi£!^35A (159 fng)^^;^tl]MF (0.8 orP t/Co iO-^-/S^^7)cDMF 

(0.8 cm*)t:}3(7)^fJPt3 60% Y ASlr^Tg (w/w, 32 mg, 0.80 rrmoDn 

H t ;t o 3^^ «r V a D p< > (10 ore )tc u . MIK^Kt t h V A M7jc-^ 
^g[(3x 5 cm')-t'^^L. ^^^L/c (Na.SOJ^ -^^^i^ET-CIt* t. ^^^v 
i^^nnpf ^y-;w(99:l, v/v)5^^§tb?gt LTffli^;t:v'J ^^-iW^n h 

[ 0 3 6 3] 

(CDClj) 9.24 (1 H, br s, NH), 7.49 (1 H, s, 6-H), 7.37-7.26 (10 H, m 
, Bn), 5.65 (1 H, s, I'-H), 4.70-4.71 (5 H. m, Bn, 2'-H), 4.02-3.79 (5 H 
, m, 3'-H, 5'-H,, 5'-H,, V'-H,, l"-li,), 1.63 (3 H, s, CH,)^ 
[ 0 3 6 4] 

Sc (CDCl,) 164.3 (C-4), 150.1 (C-2), 137.7, 137.1 (Bn), 135.0 (C-6), 12 
8.8, 128.7, 128.4, 128.0, 127.9 (Bn), 110.4 (C-5), 87.5, 87.3 (C-l* , C-3 
'), 76.7, 75.8, 73.9, 72.3, 72.1 (Bn, C-5', C-2', C-4'), 64.5 (C-l"), 1 
2.3 (CHj). 

[0 3 6 5] 
FAB-MS m/2 451 [MfH]*^ 

[ 0 3 6 6] 



(144) #^2 0 0 2-5 2 1 3 1 0 

(lS,3R,4R,7S)-7-fe K n # ~> ^ f- ;U-3-(f- ^ )i'^-2,S-i/^ 

x^y-;ua.5 caf)(p(7y^^ Ut'yr^^S'M(-^^ "ig. 0.215 rrmoD^^g^t^^ 

i|ji;^7*;^t. m^-e7K^#H^^^M\'^7to 4|^|tfliS;#U7l:m> M-^!^ ^ v ^' n u p« 
^J'^-p? ^y-;i'(97:3, v/v)$.-^tti^i: LTfflv>7t'>U n-^ h^9 7'f 

TilSSt. efeS^^i^i: LT^r5^ l^^v K37:g:^|;t(57 mg, 98%)^ 
[ 0 3 6 7] 

S„ ((CDjXSO) 11.33 (IH, br s, NH), 7.62 (IH, d, J 1.1 Hz, 6-H), 5.65 ( 
UH, d, D 4.4 Hz, 3'-0H), 5.41 (IH, s, I'-H), 5.19 (IH, t, J 5.6 Hz, 5'-0 
H), 4.11 (UH, s, 2'-H), 3.91 (IH, d, J 4.2 Hz, 3'-H), 3.82 (IH, d, D 7.7 
Hz, 1"-H,). 3.73 (3H, s, H'-5a), 3.76 (IH, s, 5'-H,), 3.63 (UH, d, D 7 
.7 Hz, 1"-H,), 1.78 (3H, d, J 0.7 Hz, CH,)^ 
[ 0 3 6 8] 

(CDCl,) 166.7 (C-4), 152.1 (C-2), 137.0 (C-6), 110.9 (C-5), 90.5, 88 
.4 (C-1', C-4'), 80.9, 72.5, 70.4 (C-2', C-3', C-5'), 57.7 (C-1"), 12.6 
(CH,). 

[ 0 3 6 9] 
EI-MS m/z 270 |MI' - 

[0 3 7 0] 

^»J40 

(lR,3R,4R,7S)-l-(4,4'-v'^ J. ,j ^ -^^^ ^;i,)_7_t. ^^^^^^-3^^ 

5 y-l-y( ju)-2,5-i;;j-;^^j-ifv:J^ D [2.2.1]/Ny^ > (38)^ 

?eE7lCt° U v>C5 cm» )i:ja (7) ^ V K37jf>yi5 (1.2 g, 4.44 tiinol){i^ 4,4'-v? 

h^y h')i-)l^^ ny^ K(2.37 g, 7.0 rmiol)^0<c-ei)D;t /Co mWi^^U-^^ 
B#l«l^#t, SiS^^KJ^tKCIO crrP)-e^^$$HJ:, y n n p{ > (3 x 15 orP )-e 

■/y^yC2 X 10 cm')-e^j^L> ^'J)|b L (Na, SO, )„ ?«^ilffeEET-e|^* L. ^ 
^^•v^' Dn^ ^ >'/p( -;p(98:2, v/v)!^^§tb^i; LTfflV^;t V'J Tiz^JW^' 



(145) 1f^200 2-52 1 3 1 0 

OVh^-7 7^-C||^L> &^mntLX^^\^:^zyy^^&^nfc(.2.35 g, 93% 

[ 0 3 7 1 ] 

S„ (CDCl,) 9.89 OH, br s, NH), 7.64 (IH, s, 6-H), 7.47-7.13 (9H, m, DM 
T), 6.96-6.80 (4H, m, DIO, 5.56 (IH, s, I'-H), 4.53 (IH, br s, 2'-H), 4 
.31 (IH, m, 3'-H), 4.04-3.75 (9H. m, 1"-H, , 1"-^, , 3'-0H. OCH,), 3.50 
(2H, br s, 5'-4^, 5'-!^), 1.65 (3H, s, CH). 

I 0 3 7 2] 

5c CCDClj) 164.47 (C-4), 158.66 (DMT), 150.13 (C-2), 144.56, 135.46, 13 
5.35, 134.78, 130.10, 129.14, 128.03, 127.79, 127.05 (C-6, DMQ. 113.32, 
113.14 (DMT), U0.36 (C-5), 89.17, 88.16, 87.05 (C-1', C-4', mY\ 79.3 
6, 71.81, 70.25 , 58.38 (C-2', C-3', C-5', C-1"), 55.22 (OCH,), 12.57 (C 
H,). 

[ 0 3 7 3] 
FAB-MS m/z 595 [MfNa]* , 573 [M+H]' . 

[ 0 3 7 4] 

(IR, 3R,4R, 7S)-7-(2-v 7 / J^- h ^ V (v V 7° a t° ;^ T 5 ^ X 7 ^ ^ )-l 
-(4,4'->'^ Y^i/Y i; jw^J- f-)V)-3-(f- = ;i/)-2.5-v?;i- ^-9- tf 

->iJ.D[2.2.1]/s7'^>'(39)^ 

U&<Dlst7ii-J ^ V D ^ ^ ^(6 cmP)43(7)j? U^-y k38-^?^C2.21 g, 3.86 tmo 
1) N ,N-v' ^' V 7° □ t: ;U X f - ;u 7 ^ > (4 cm» )^ J: if2~y 7 y x f - ;i/N , N-v? >f y 
T'n t:;i/4^7./-^7 ^ u U h (1 on* , 4.48 moV^ji^^^ ^m^WLfz 

7A|afn7lcMC3 X 5 arf):fej:(/7'9^ >(3 X 5 cm' )-eiI^6<jl- ^jf- L. Igj^jl 

:1, v/v) ^-^aif^a: LTfflv^7t:m^'r47;u^i-;^7vAi>Dv h^'77'f TffSJ 
fifeHSa^i: LT 39^11 :i<7)^g^ n n p< (2 cm^)ll-^^t. 



(146) #^2 00 2-5 213 1 0 

fzo ^Jtt±it)^•iil^::J:oTllIJ|3^L^ ^'JSL. fifeSBt/ ^: LT J? ^ V:^- -> K39^ 
%fzQ..l g, 

[0 3 7 5] 
^pCCDG,) 149.06, 148.74. 

[ 0 3 7 6] 
FAB-MS m/z 795 |>*fNa]* , 773 [M+H]* . 

1 0 3 7 7] 

l-(2-0-7 f - ;w-4-C-7 -t h ^ v p< f - ;u-3 , S-^'-O-^ y v -0- ij 7 y y v 
7->-'VC40)„ 

ilETkr-b h iJ ^uC65 arf)43(7)7y';?-^^!|j33 (3.0 g, 6.17 trnioDt 
y'>;u(1.04g, 9.26 frmol)(^^^^-^-^tC, N,0-tf 7. C h V p< V JV)T-fe h 

75 K(9.16cm', 37.0 mmoD^-Jip^Tto SM-^tl^^fiTH^M^i^ L^ 0*0 
\Z^nLtZo V U p< )W)yV~V d-S orP , 10.0 rrmoD^^^Juu^ 

•;i^^60t:-c2|^Mm*t^L7to St&'^j^'^7Xt:h> 'J-^AWtKM (10 arf)$.jjp 

'^y7^>C2 X 20 cm')-c^^t. ^'^L;t(Na,SO,)„ ^^MffiT-T^lt* 
^^=Srvi5^ aa> ^5^ >/p< y - ;i/(99:l, v/v)=$:v§tBv^ t LTffl v>7t-> U * 
iJ'n-^ h^^y^-f-e^tS^t^ ^^m'Bmt LX^i^U:^i/ K40^#/s:(2.5 g, 75 

[ 0 3 7 8] 

5„ (CDCl,) 9.57 (IH, br s, NH), 7.63 (IH, d, J 8.2, 6-H), 7.40-7.24 (10 
H, m, Bn), 6.18 (IH, d, J 4.5, I'-H), 5.39-5.32 (2H, m, 2'-H, 5-H), 4.61 

(IH, d, 3 11.6, Bn), 4.49-4.40 (5H, m, 3'-H, Bn, 1"-HJ, 4.37 (IH, d, 
D 12.3, 1"-H,), 3.76 (IH, d, D 10.1, 5'-H,), 3.49 (IH, d, D 10.1, 5'-H, 
), 2.09 (s, 3H, COCH,), 2.04 (3H, s, COCH,). 
[0 3 7 9] 

(CDCl,) 170.47, 169.94 (C=0), 163.32 (C-4), 150.30 (C-2), 140.24 (C- 
6), 137.15, 136.95, 128.65, 128.52, 128.32, 128.19, 128.02, 127.77 (Bn), 



(147) i|f^2 0 0 2-52 1 3 1 0 

102.57 (C-5), 87.41, 86.14 (C-1', C-4'), 77.09, 74.84, 74.51, 73.75, 70 
.60, 63.73 (C-2', C-3' , C-5', C-1", Bn), 20.79 , 20.68 (COCHj). 

[0 3 8 0] 
FAB-MS m/z 539 m* . 

[ 0 3 8 1 ] 
^ifetaj43 

1-C3, 5— >'-0-^^ y V? ;v-4-C-t K n ^ p( f - -O-i; y y v y )V (4 
Do 

> j^^y -;uC25 an*)i4j(75^^ K40(2.0 g, 3.7 rtino1)(^^^-^}g(c, 

hU-^/A^ K$-iJDx.^^C0.864 g, 95%, 16.0 imiol)^ M^M'&i^^^^fi'Cl 

xf-;i/(3 X 50 atf)-cf^ttit;to ^t>-ttz^^m^ ^^7^^- Y ^ ^^^7^'^ 

^un>( iJ'y/^ i5'/-;l/(98.5:1.5, v/v) ^'^l^mt LX m^^^fzi^ V )^ ^ 
u^hifyy^X-n^L. fifeSBtli: LT41^||;^ca-58 g, 95%)„ 
[ 0 3 8 2] 

$„ (0X1,) 9.95 (UH, br s, NH), 7.69 (d, 3 8.1, 6-H), 7.35-7.17 (lOH, m 
, Bn), 6.02 (IH, d, D 2.3, I'-H), 5.26 (IW, d, 3 8.1, 5-H), 4.80 (IH, d, 
3 11.7, Bn), 4.47 (UH, d, 3 11.7, Bn), 4.45-4.24 (4H, m, Bn, 2'-H, 3'-H 
), 3.81 (IH, d, 3 11.9, 1"-Hi), 3.69 (2H, br s, 2'-0H, 1"-0H), 3.67 (2 
H, m, 5'-H, , 1"-H,), 3.48 (IH, d, J 10.3, 5'-H,). 

[0 3 8 3] 

$c (CDClj) 163.78 (C-4), 150.94 (C-2), 140.61 (C-6), 137.33, 137.22, 12 
8.59, 128.18, 128.01 (Bn), 102.16 (C-5), 91.46, 88.36 (C-1', C-4'), 76.7 
3, 74.66, 73.71, 73.29, 70.81, 62.81 (C-2', C-3', C-5', C-1", Bn). 

[0 3 8 4] 
FAB-MS m/z 455 [MfH]* . 

[ 0 3 8 5] 



(148) i|f^2 00 2-5 2 1 3 1 0 

y^^Vr^'y F41 (1.38 g, 3.0 mnol)^ fit^jc t: 'J V y O- cm' )^ j; a'^TKv ^ n 
^>(6 cm')<7)•^y(5$^-10c-e^S#t^ Jtfe'fkP-h - ;v (0.648 g, 

3.4 ninol)$.l^PflT/l'^fit'oiD;t7to 'M?r-I0t:-C3^H«# t ;to -S:fE;=^:>K 
}^;ic (10 cm')^-i)t]x.T^^S?■^. ifb^^^^^viJ' nn;;< ^> (3 x 50 crrP)-eJfitjb 

^•ML;tCNa,SO,)„ -^^^-MffT^* viS' n o ^ y >- ;i.( 

99:1, v/v)^v§yi^t LTfflV^/iv'J ??7^;u^n-7 hi/-77'f-rm^Lx "fM^ 
^^Al (0.9 g)^#7t:„ ^tL{iffiM-^tl^^<7)X5FS-e<$ffl1-ao 
[0 3 8 6] 

(IS, 3R,4R, TS)-?-^ y -Jji,:^ ^ v'-l-/^ > p:^ ^ ^ f-;i/-3-(^ ^ Jl/ 
)-2 , 5-y i|r ^j- H' D [2 . 2 . 1] ^ ^ > (43)^ 

-fb-^i^^Z (0.7 g)^te7KDMF (3 cm»)jc-^^t> eCP^t'fbt h V ^> AMr^?S(w 
/w, 0.096 g, 24 tmiol)^O'CT'lO:0-MT-4|iitc^ttTJnx.. StEiig-g-tl ^^fiT'l 

fzo mM^i^i^uu:^^y (20 cm')ti-^^t> j^mTKt:^ h V i^lSlD7Xvt-;S( 
3x 6 cni')-e^j^t. $g*I^L7t:(Na,S0J„ •»=^M)±T-Clt* t> J^^^^viJ'D 

^'y -;v(99:l, v/v) ^-^ai^Si: tTffli.>^c'> 'J n v h 

^^-fTiSISL^ ^iJ' l/;t>' K43 ^#;t(0.30 g, 60%)„ 
[ 0 3 8 7] 

5„ (CDCI3) 9.21 (IH, br s, NH), 7.70 (IH, d, 3 8.2, 6-H), 7.37-7.24 (10 
H, m, Bn), 5.65 (IH, s, I'-H), 5.52 (IH, d, J 8.2, 5-H), 4.68-4.45 (5H, 
m, 2'-H, Bn), 4.02-3.55 (5H, m, 3'-H, 5'-H. , 1"-HL , 5'-^, , l"-^,). 

[ 0 3 8 8] 

5c (CDCI,) 163.33 (C-4), 149.73 (C-2), 139.18 (C-6), 137.46, 136.81, 12 
8.58, 128.54, 128.21, 128.10, 127.79, 127.53 (Bn), 101.66 (C-5), 87.49, 
87.33 (C-1', C-4'), 76.53, 75.71, 73.77, 72.33, 72.00, 64.35 (C-2', C-3' 
, C-5', C-1", Bn). 



(149) #^2 00 2-5 2 1 3 1 0 

[0 3 8 9] 
FAB-MS m/z 459 [M+Na]* . 

[ 0 3 9 0] 

(IS, 3R, 4R, 7S)-7-t; K D ^ 1 K n ^ i/ ^ f - ^ v )^ )-2 , 5-^ 

:^^-9-tf'>^ D [2.2.1]/\7'^>(44)^ 

|te7lC<^i5' err? )i:|3<7)<ti^!^ 43-^-^(0. 35 g, 0.8 rrmol)j;^^_h,^20%;jc 
ll^bA^v-^A (0.37 g)$.;tipx.. ^g^t/^TktTicllJiji^;^ 7Kt#H^T 

:1. v/v) ^m{}imtL'C^\^^tzi/') ■^rJV^^u-^h^yy ^ T^^L. ^-feS 
Jf^tlt LT^^ l^^fv K44^#7tC0.16 g, 78%)^ 
1 0 3 9 1 ] 

5h CCD,0D) 7.88 OH, d, 3 8.1, 6-H), 5.69 (IH, d, 3 8.1, 5-H), 5.55 (IH 
, s, I'-H), 4.28 (IH, s, 2'-H), 4.04 (UH, s, 3'-H), 3.96 (IH, d, 3 7.9, 
1"-H,), 3.91 (2H, s, 5'-H), 3.76 OH, d, J 7.9, l"-»i,)- 
[ 0 3 9 2] 

$^ ((D3OD) 172.95 (C-4), 151.82 (C-2), 141.17 (C-6), 101.97 (C-5), 90.5 
2, 88.50 (C-1', C-4'), 80.88, 72.51, 70.50, 57.77 (C-2', C-3', C-5', C-1 
"). 

[0 3 9 3] 
FAB-MS m/z 257 [M+H]' . 

[0 3 9 4] 

*ifiM47 

(lR,3R,4R,7S)-l-(4,4'->'p( |. ^ ). ,J ^ ^ ^;^)-7-t; p(3i^-^_3-(.^ 

y V ;U-1-^ ;U )-2 , 5- V :t ^ ^ tf V n [2 . 2 . 1] /\ T' ^ y (45)„ 

SitTKt:'; v>C0.5 orf ) 145 <7)<t ^1^44^^^(0.08 g, 0.31 rrmoDtc, 4,4'-.>'p( 
h^i/ h')^)P^Uy^ KC0.203 g, 0.6 mmol) ^Ox^-c^^. 
B#M»L7to Rf&^«;dc(10 on')-e^^S?-iJ:. un;>< ^J' >(3 x 4 an^) 



(150) !|t^2 00 2-52 1 3 1 0 

Iff^^yCZx BorPK-^^t. $gj^L7t(Na,S0,)„ W^METT-|t*L> 
JS^^rviJ' nD> ^ >/> ^y-;u(98:2, v/v) ^-^tB^St LTffl v 'J 
;^^D'7^^5^9 7'f-e5|i$^L^ SfeSM t LT^ i^' l^^ K45§.^|;t (0.12 g. 
69%)^ 

[ 0 3 9 5] 

5„ (0X1,) 9.25 (IH, br s, NH), 7.93 (IH, d, J 7.2, 6-H), 7.50-7.15 (9H 
, m, DMD, 6.88-6.78 (4H, m, DMD, 5.63 (IH, s, I'-H), 5.59 (IH, d, 3 8. 
0, 5-H), 4.48 (IH, s, 2'-H), 4.26 (IH, s, 3'-H), 3.88 (IH, d, 3 8.1, 1" 
-H,), 3.85-3.55 (7H, m, l''-^, , OCHj), 3.58-3.40 (2H, m, 5'-H. . 5'-^,). 
[0 3 9 6] 

(CDC1,) 164.10 (C-4), 158.60 (DMT), 150.45 (C-2), 147.53 (DWT), 144. 
51 (C-€), 139.72, 135.49, 135.37, 130.20, 129.28, 128.09, 127.85, 127.07 
(DM0. 113.39, 113.17 (DM0, 101.79 (C-5), 88.20, 87.10, 86.87 (C-1', C 
-A\ DM0 , 79.25 , 71.79 , 69.70 , 58.13 (C-2', C-3', C-5', C-1"), 55.33 ( 
OCH3). 

[ 0 3 9 7] 
FAB-MS m/z 559 [MfH]' . 

[ 0 3 9 8] 

(lR,3R,4R,7S)-7-(2->7y x h^Z^CV^ V -fu \±)VT^ J )*;^ 7 -f 7 ^v-M 
-(4,4'-y;< h ^- V h U + v;^ f-Jl')-3-('i7 7 v;P-W )\^')-'i;'^-'J ^ 

t'v/iJ' n [2.2.1]^7'^ > (46)„ 

^i^=J^'^U:^^yO. cm')43<^^t^)^45-^yg(0.07 g, 0.125 ninoDn, N,N- 
->M VT'D t:;Vxf-;l/T5 >(0.1 crrP )j3 j: ?/2— >7 y xf-;i/N,N-v'^ V T'n tf 
;U*7.5}^7^ h (0.07 cm', 0.32 mmo1)>^^iB-eJpx.7t:o l^MiSi^l^ 

t7t^^> E)S?*MeOH (2 crrr')-c^is^^9:^ # tL/t^ii^tl^Mj^f-^V (5 crrP) 
T^fir^L> j^mTktt- h U 'i'i^ia^PTKM (3x2 cm')^J:y^^7-^ >(3 x 2 c 
'n')-eiIl^fl<)H-^}tt, ^*I^L7t(Na,S0J^ «^i^l±T-eElil t > ^^^v^ 
□ D^ ^J' ^y-)U(99:l, v/v) $:-^ai^^t LTffl(/'>;t>"; ?!7y;Pi}' h 



(151) #1^2 0 0 2-5 2 1 3 1 0 

(0.055 g, 58%)„ 

[ 0 3 9 9] 
(CDCI3) 149.18, 149.02^ 

[ 0 4 0 0] 

9-(2-0-7 -fe f - ;^-4-C-7 ^: h ^ V p( f - ;i/-3 , 5— :;-0-^ ;x v JU-^ -D- ij .-K 7 v / v 
;i/)-2-N-^ V V ;v T - > (47)„ 

iiTKv o D jr. > (60 arf)4i(7)7 (1.28 g, 5.6 tmiol);^ J: 

iyf2-N-^ V 7*f- 9 ;Vi5^T->C1.8 g, 3.7 mno1)<7)^#-^-^nN,0-if ( ]. 1; > f- 
;u>";;v)7-b hT^ K(4 crrf, 16.2 mTio1)$.jf;i|^/::^ ^KJSiig'^ti^rM-^^'-i^'^ 
T&^'^l^Wm^^ Ut^^Io h U h V 7 Ix- h C1.5 mL, 8.28 mmol) ^Ot: 

i- h AM;4cv#y^(200 arf)^ j: o^>x(250 orP)-egfc?|- ^t^^^MTT 
i^it^ ?^^^rv^on> ^>^4>1.25% (200 an» )^ j: i/1.5% (750 cm')(7)p( ^ 

HB^^i: LT2.10 g (87%)^^7^^^ 'H-MMR 55^^11 ct ^) . itlfi3o(7)T-f 
-^^^tj'^^i, (12.5:2.5:1),, i (7)|^#T-M ^ tl/j ±*fefiKt)mt:'g-tl47T-^) ^ t.g, 
*?tL^(P. Garner, S. Ramakanth, 3. Org. Chem. 1988, 53, 1294; H. Vorbrug 
gen, K. Krolikiewicz, B. Bennua, Chem. Ber. 1981, 114, 1234)^ #>»(7)7 

1 0 4 0 1 ] 

S„ (CDCl,) 12.25 (br s, NHCO), 9.25 (br s, NH), 7.91 (s, 8-H) 7.39^7.26 
(m, Bn), 6.07 (d, J 4.6, I'-H), 5.80 (dd, 3 5.8, J 4.7, 2'-H), 4.72 (d, 
D 5.9, 3'-H), 4.59-4.43 (m, Bn, 1"-H,), 4.16 (d, J 12.1, 1"-^,), 3.70 



(152) 1t^2 00 2-5 2 1 3 1 0 

(d, J 10.1, 5'-H,), 3.58 (d, 3 10.1, 5'-4^), 2.65 (m, CHCO), 2.05 (s, C 
OCHj), 2.01 (s, COCH3), 1.22 (d, 3 6.7, CH^CH), 1.20 (d, 3 7.0, CH,CH)^ 
[0 4 0 2] 

5c (CDCl,) 178.3 (OXH), 170.6, 179.8 (COCH,), 155.8, 148.2, 147.6 (^jr 
7^>), 137.6, 137.2 (^7--^, Bn), 128.5, 128.4, 128.2, 128.1, 128.0, 
127.8, 127.7 (Bn). 121.2 (^7- >), 86.2 , 86.0 (C-1' , C-4'), 77.8 (C-3 
'), 74.9 , 74.5 , 73.7 , 70.4 (Bn, C-2', C-5'), 63.5 (C-1"), 36.3 (GOCH), 
20.8, 20.6 (COCHj), 19.0 (CH,CH)^ 

[0 4 0 3] 

U-^^ : FAB-MS m/z 648 [M4H]^ , 670 m^ay . 

C, 60.8; H, 6.0; N, 10.4; C^jH^gN^Oj (^gf^fjt C, 61.3; H, 5.6; N 

, 10.8%^ 

[0 4 0 4] 

9-(3, S-v'-O-^' y V ;i/-4-C-ii K D ^ p{ f- -O-i; ^ 7 7 7 v ;u)-2-N-^ y 

:/f''J;w^7:=->C48)^ 

■mF/tri;->'>//p( ^;v(2:3:4, v/v/v) ^^f^a:>it^m^'^'^'^h^M^^ 
^r^ttm.<DR^m<DmUO-''^^ g. 3.25 mnoD^-lOt^nj^ipt, :^ h V ^ h 
^-v^K (320 mg, 5.93 mmol) ^mn'^WL^^1i\\^tio MM-^i^SrlOTC-rSO^H 

>/7jcm(2 X 100 cm»)-e2(H]fiai tTto «ia^^-^b-^. METT^^^-tiTTt: 
o Y )\y:^y t^\z.m%^^tz^ik. M^rv^oo^ ^>'(v/v)4.<7)p{ ^y_;K7) 
^@e(2-7%)iij:;g>e/i;55;/r';i,^nv h^^^V'f-CffiS^t, fi-feHBIlJ^II/c Cl 
.62 g)„ ^H-NMRj; :Lil\i^c>(DT 4 ~f)-hti:^ (it ; 13.5:1.5:1)^ 

[ 0 4 0 5] 
±^fifc!^48: 

5„ (CDjOD) 8.07 (s, 8-H) 7.36-7.20 (m, Bn), 6.05 (d, 3 3.9, I'-H), 4.81 
(d, 3 11.5, Bn), 4.75 (m, 2'-H), 4.56 (d, 3 11.5, Bn) , 4.51-^.43 (m, Bn 
. 3'-H). 3.83 (d, 3 11.7, 1"-H.). 3.65 (d, 3 11.7, 1"-H,), 3.64 (d, 3 



(153) #^2 00 2-5 2 1 310 

10.6. 5'-H.), 3.57 (d, D 10.3, S'-H,), 2.69 (m, CHGO), 1.20 (6 H, d, 3 6 
.8, CHCH)^ 

[ 0 4 0 6] 

Sc (CDjOD) 181.6 (COCH), 157.3, 150.2, 149.5 (^7- >), 139.4, 139.3, 
139.0 (^7^y, Bn), 129.5, 129.4, 129.3, 129.2, 129.1, 129.0, 128.9, 1 
28.8 (Bn), 121.2 (^^7- >), 90.7 , 89.6 (C-1', C-4'), 79.2 (C-3'), 75.8, 
74.5, 74.3, 72.2 (Bn, C-2', C-5'), 63.1 (C-1"), 36.9 (CDCH), 19.4 (CH, 
CH), 19.3 (CHjCH)^ 

[ 0 4 0 7] 
rl-^tl '• FAB-MS m/z 564 [M^H]^ „ 
[ 0 4 0 8] 

4Ht7Xt:U v>C6 cm')4.(7)48 (1.6 g)^-^tf^mm^^Ktm<^U^^<D'^m'k-^ 
OX:X-mWL. *S'fkP-h;i/xy;?.jU7hx -;u(0.81 g, 4.27 rrmol ) ^ ^ o 'MM^ 

lOOaifK^^L. -rCH7jc(2 X 100 cm* )-e^5fc?t t;to W^^^^L. MIET 
TM^A^-t/Zo ^it^^v^aD^i5'^/p<^y>-;i.(l-2%, v/v)^-^tti?iSt LTffl 
i/^/cv"; *r;Vi^nv hi5^^7'f -e^^t. 4'H^^^49=g^#;tC980 mg)^ 
AjJ^^'fk^tl^S^-ailS L7tm^ 48!^'^tftli|&m^!fe(510 mg)$.->'^ nDp( ^ 
8%;^ ^y-;p(v/v)^y§ai-^t tT-attiLTto i<7)t)S^illiL. MJIT-e^'^ 
t^ ±lfitPao:^^JCT*!kaL^ 252 rpg(Ofpm^M^^(^Kmzo 4'H4fi!S 
i^(1.23 g)$">i; j{;y;uHPLC(Porasil-e/\'<7:J^$tL;t7'^^N'?'^ (PrepPak) ^ 
^ h 1; V , 15-20 ^ m, 125A, -^460 crrP/5>^ vgaSfSfii^'^ o D ^ ^ y^O-^ 

>^y-;u(v/v), 120 >a^)Ti|!S$JL/^o 4'ra^fi£t)49'^'^tfii:S'^7°~;i/L^ S 

;^;b*>~2:l<^j:l:Ol"-0 i3j:t>' 2'-0 h Ji^immi^T^^ o 

[ 0 4 0 9] 
FAB-MS m/z 718 [MfH]' . 



(154) i|f«2 0 0 2-5 2 1 3 1 0 

mWHU^^ 60.4; H, 5.8; N, 9.3; C,,H3,N,(^S OJlf^fjtC, 60.2; H, 5.5; N, 9 

[0 4 10] 

(IS, 3R,4R, 7S)-7-^ > ^ y v ^ v p( f- ji/-3-(2-N-^ V 7*f- V 

;U:J^T::.>-9->f ;u)-2,5-v?^r^-if if~>i5^ D [2.2.1]/s7'^ (50)^ 
4Ht7XW (20 cm*)4j<7)it>K4^!^49y§j^(940 mg)n6C%^>ft^ i; ^ A^r^/g 
(w/w, 130 mg, 3.25 rmlo^)=^;^Jp;t . ^i^^t) ^^ST 1 W L /tio ftS^(0-25 
'^)«ri)a^> ig-^i^^MffirmMt/Ce (lOOcnf)ic-^ 
^#L. tK (2 X 100 cin')-cJ5feitt;to ^^ffl^^Jtt. MffiTT^H^^ir^^o 3^ 
g^r p< ^ y - ^ n o ^ ^ > (1-1.5%, v/v))^}§tbM t LTffl v» * Y )V 
iJ'Hv h^7 7'f-e||^t> S-feH^i^t tT5? ^ l^jj-v' K50^;f|/c(451 mg, 5 

[0411] 

5„ (CDCl,) 12.25 (IH, br s, NHCO), 10.12 (IH, br s, NH), 7.84 (IH, s. 8 
-H), 7.31-7.15 (lOH, m, Bn), 5.72 (IH, s, I'-H), 4.60-4.46 (5H, m, Bn, 2 
'-H), 4.14 (IM, s, 3'-H), 4.02 (IH, d, 3 7.9, 1"-Fi,), 3.85 (IH, d, 3 7. 
9, l"-4,), 3.78 (2H, s, 5'-H), 2.81 (IH, m, CHCO), 1.24 (3H, d, ] 6.8, 
CHjCH), 1.22 (3H, d, 3 6.4, CHjCH)^ 

[0 4 12] 

(CDClj) 179.5 (COCH), 155.6, 148.1, 147.3 (/fj- >), 137.3, 136.9, 
136.0 (^Tr.>, Bn), 128.4, 128.3, 127.9, 127.8, 127.5, 127.4 (Bn), 121 
.2 (j>ry- ^), 87.1, 86.2 (C-1', C-4'), 77.0 (C-3'), 73.6, 72.5, 72.1 (B 
n. C-2', C-5'), 64.9 (C-1"), 36.1 (COCH), 19.0 (CH^CH), 18.9 (CH,CH)^ 

[0 4 13] 
FAB-MS m/z 546 [MfH]' . 

^mm.' C, 63.3; H, 5.9; N. 12.5; Q,H,oN,0,co31^^ C, 64.0; H, 5.6; N, 
12.9%^ 

[0 4 14] 



(155) i|t^2 0 0 2-5 2 1 3 1 0 

-fb-^!^ 78(1.59, 2.51 rrmoDt^JgfeDCM nL)fp(7)N2-4 y \) (0 
.93 g, 4.06 irmol)(7)^^,^^-;gjc^ BSA (N,0-tf 7. h V V ;V7-b h 7 ^ F ; 

3.33 mL, 13.5 rrnol) $-Jd^, U^m^^^mMM^'tfZo h V ^ f- )V h 
ij7l^-h(1.25mL, 6.9 rrmol)p^ii^!^tijj[];t. ^ hK^mmMM^^tzo 
!^«r^SllJ^*PL^ 200 mL(^DCMt?^^5ERL. NaHCO,|^jBi;Jc«^ J: t>^7fCT-i5fc}t L 
tzo ~>V n-T hi>'^7'f n ^ ^ct^l- 2.5 % of CH^OH) 

jcj: I9l.05g (55%)c7)0f^(7)7-Y V7-C1AQ^ j: 0'_h|e#M'^^^«9 iEI" C: t H J: 

(12 mL(7)25%;r)c-^fg)^ClftQ-^fg(12 mL ^ ^ y ^ ;h:|p1.05 ghz^^. M^^^^ 

OD;>{:J'>(t«l-3% CH3 0H)'e^||ut. efeSBtii: LT700 ing<7)G3^4§;to MtK 
"IHF (15 mL)i:j3<o700 ing(^C3§.NaH (^^^cf3225 mg(^6(»g^.^-jg)t^^a L;to 30^ 

Ltzo M ^ V ^ o D p< ^ > tiv§J¥f L. NaHCC), ^ j: c/7lCT-j5fei^ L. ^ y - JU/D 
C]VI(7)0.5-3%£,@eT'v D-7 h 7 -f T;|f|SaL7to 4«) mg (75%)c7)50$. 

'fi^/t o 

[0415] 

(IS, 3R,4R, 7S)-7-ii K D ^ v-l-t K n ^ ;p-3-(2-N-^ y T-f- ij ;i/ 7 

y -9-^ ;i' )-2 , 5-:; -9- e V ^ n [2 . 2 . 1] ^ 7° ^ > (51)^ 

K50 (717 mg, 1.31 rrmoDi: ^^_h(75lO%/N'7 A (500 mg)<7)^g 

yC8-2(K, v/v)=^^^j±i.^t LTffl^/>7tv';p^^'^;^^av^^77^-C»t^ 
^TsWH^mh LX^i'U^z/ K51$.;f^;t(440 mg, 92%)^ 
[0 4 16] 

^„ ((D3OD) 8.12 (IH, br s, 8-H), 5.86 (IH, s, I'-H), 4.50 (IH, s, 2'-H) 
, 4.30 (IH, s, 3'-H), 4.05 (IH, d, 3 8.0, 1"-4H.), 3.95 (2H, s, 5'-H), 3 



(156) #^2 00 2-52 1 3 1 0 

.87 (IH, d, 3 7.9, 2.74 (UH, m, CHOO), 1.23 (6H, d, ] 6.9. CH,C 

[0 4 17] 

5c (CD3OD, mi7^>{m^5^ii^h<Oiyyi')\y^ 90.2, 87.6 (C-1'. C-4'), 81.1 (C 
-3'), 72.9, 71.3 (C-2', C-5'), 58.2 (C-1"), 37.1 (CCXJi), 19.5 (CH,CH). 

[0 4 18] 
FAB-MS m/2 366 [M+H]*^ 

[0419] 

(IR. 3R.4R, 7S)-l-(4,4'-i; ^ ), |. ,j ^ jv;^ ^ ^ ^ ;v)-7-t: K u ^ ->-3-(2- 

M yyi-') ;V^7^>-9-'l' ;u)-2,5-v;t^^trv^5' n [2.2.1]/\7"^ >'(52)„ 
it^l^Sl (440 mg, 1.21 mnol)i:4,4'-v?^ h ^ h V f- n 7 >f K (573 mg 
, 1.69 ninol)(7)5ig-g-!^$:^jjct: 1; (7 cnf){c-afilLs ^fit?4ltWiS^j^ L;t 
o W^-^^^'tn&TX-m^^'^rm^^fZo V^uu^ ^y/%%0.:X, v/v, 40 c 
ni')-eaaiL7to ^M^^^LTSIiL> 0.5%<7)if>; v>(v/v))^^tp«/h^ffl 

^/Aj@e(0.6 - 2%, v/v)-e-^aiL> fifeSff^tli: LT'fk'^tl52^#7t:C695 mg, 86 
[ 0 4 2 0] 

5„ (CDClj) 12.17 (IH, br s, NHCO), 10.09 (IH, br s, NH), 7.87 (IH, s, 8 
-H), 7.42-6.72 (13H, m, DMD, 5.69 (IH, s, I'-H), 4.59 (IH, s, 2'-H), 4. 
50 (IH, s, 3'-4^), 3.98 (IH, d, 3 8.1, 1"-H.), 3.69-3.39 (9H, m, DMT, 5' 
-H, l"-li), 2.72 (IH, m, CHCO), 1.17 (6H, d, D 6.8, CHjCH)^ 
[ 0 4 2 1 ] 

$^ (CDCIj) 179.8 (axaH), 158.8, 144.5, 135.6, 135.5, 130.1, 128.1, 127. 
7, 126.9, 113.2 (DMT). 155.8, 147.9, 147.5, 137.0, 120.8 (^7- >), 87. 
6, 86.4, 86.1 (C-1', C-4', [KT), 79.7 (C-3'), 72.6, 71.4 (C-2', C-5'), 5 
9.8 (C-1"), 55.2 (DMD, 36.1 (COCH), 19.1, 18.8 (CH,CH). 



(157) 1t«2 00 2-5 2 1 3 1 0 

[ 0 4 2 2] 
FAB-MS m/z 668 [Mi-H]*^ 

[ 0 4 2 3] 

(lR,3R.4R,7S)-7-(2~>7 y j. h ^z/Oj^ V 7°n t: ;VT ^ 7 7^7 ^ 

;V)-2,5-v';J-4r-9-tf'>^ n[2.2.1]^7'^ > (53)^ 
[ 0 4 2 4] 

<l:-^tl52 (670 mg, 1.0 timol) ^^i^T-N.N-i/'^f y^/a t:;uxf-;UT^ yCO.BS 
-v-f V7°o t: 5 F^n'j^-^ ^ (0.36 cm', 2.0 mmol)^^^ f^?!)^' 

X.T100 arfjcifl^J^L. J^m7lct:^^'>'•>Am7lcM(50 cm')-c^^L;t:o ^ 
)$rl^tj'v^ o Dp< ^ ://^yftj::-x;K7)*/h#l:(l:l. v/v)^l-^j^t^ |Wl-(?)^ 

p<;5'>'/:i5fft/li ';->'> (75:25:0.5, v/v/v, 250 cm')'ey$fejt t> lifiKtl ^0-5%<7) 
e V (v/v);g;-^tf n a y ^ > (0-156, v/v) ^ y _ ;u^ga^>^ffl t 

SfeWi^i: tT<b'^!^53^#7^j(558 mg, 6490^ 
[0 4 2 5] 

(CDCl,) 148.17, 146.07. FAB-MS iVz 868 [M+l]% 

[0 4 2 6] 
*i(fi^j56 

l-(2-0-T -fe f - JI/-4-C-7 h ^ i/ p« f - ;w-3 , 5-i;-0-^N: y i; jv-^j -D-i; ;K 7 9 y 
;u)-4-N-ys: > h > (54)^ 

ry-^-fl'&i^BB (4.0 9, 8.22 rrmol ) ^ 4-N-^ > W ;W V hv>(2.79 g, 13. 
0 mmol)(?)m#-MJcN,Q-ifx(h ';p{f-JP->'J;P)7-b hT^ K(8.16ciiP, 33.0 



(158) 1t^2 00 2-5 2 1 3 1 0 

V'; h 'J h (3.0 arf, 16.2 mmoD^'^Jfl m,^^^^X:X-2\i^mi^W 

Lfzo ^mjii^i- h ^IkmTkmi^O x 20 caf:>^XX/ry-( yC2 X 20 an*) 

nvh^^9 7 -f Tiffin L. t LT'fk'^!^54=^;^Bi^^ (3.9 g, 74%)^ 

[0 4 2 7] 

^„ (OXIlj), 8.28 (IH, d, 3 7.5, 6-H), 7.94-7.90 (2H. m, Bz), 7.65-7.25 
(13H, m, Bn, Bz), 7.16 (IH, d, 3 7.1, 5-H), 6.22 (IH, d, 3 2.8, I'-H), 5 
.51 CIH, dd, 3 2.8, 5.8, 2'-H), 4.62 (IH, d, 3 11.6, Bn), 4.51 (IH, d, 3 
12.3, 1"-H.), 4.49^.34 (4H, m, 3'-H, Bn), 4.21 (IH, d, 3 12.3, 1"-^, 
), 3.85 (IH, d, 3 10.3, 5'-H.), 3.47 (IH, d, 3 10.3, 5'4i), 2.13 (3H, s 
, COCH,), 2.06 (3H, s, COCH,). 
[ 0 4 2 8] 

$^ (CDClj) 170.52, 169.61 (C=0), 166.83, 162.27 (C-4, G=0), 154.26 (C-2 
), 145.26 (C-6), 137.25, 136.93, 133.18, 129.0, 128.75, 128.51, 128,45, 
128.18, 128.10, 127.89, 127.71 (Bn, Bz), 96.58 (C-5), 89.42, 86.52 (C-1' 
, C-4'), 76.21, 75.10, 74.17, 73.70, 69.70, 63.97 (C-2', C-3', Bn, C-5', 
C-1"), 20.82 (OOCH,)^ 

[0 4 2 9] 

FAB-MS m/z 664 [WfNa]' , 642 [M+W]* . 

mwm- C, 65.0; H, 5.7, N, 6.5; C,,i^,H,0,(;)^^ij^C, 65.5; H, 5.5; N, 6 
.5%. 

[ 0 4 3 0] 

l-(3 . S-v'-O-zv; > )\y-4~C-\^ p n ^ ^ ^ j^-^ -D_ ^ ^ y )-4-N-/v; > 

p< iJ'y-;V(20 cm')4i(7)j5? V:tv K54(3.4 g, 5.3 rrmo1)<75j^^-^-;jg^i^ j. ij 
■i/ApC h^Z^ K(0.663 g, 11.66 nmo\}^jj^^t:^ SJSM-^i^^^fi-ClO^Mm 



(159) !|#«2 0 0 2-52 1 3 1 0 

■^yg(3 X 20 cm')-e^5fe|tt> t ;t (Na, SO, «^|*JET«*t> ES^- 
z/^an^ ^>/p< i57y~;i.(98.5:1.5, v/v);^-}§tB?i^ t LTfflV>;t v U 

n-^ -e^lf^t. e-feHMi: LT^b-^tiSS^^/ca-e g. 54%)^ 

[0 4 3 1] 

5„ (CDCl,) 9.95 OH, br s, NH), 8.33 (IH, d, 3 7.4, 6-H), 7.98 (2H, m, 
Bz), 7.60-7.12 a4H, m, Bn, Bz, 5-H), 6.17 (IH, d, D 1.6, I'-H), 4.78 (1 
H, d, J 11.8, Bn), 4.48-4.27 (5H, m, Bn, 2'-H, 3'-H), 3.85 (IH, d, J 11. 
8, 5'-H,), 3.66-3.61 (2H, m, S'-H^ , 1"-H), 3.47 (IH, d, 3 10.4, 1"-!^, 

)o 

[ 0 4 3 2] 

Sc (CDCl,) 167.5, 162.31 (C-4, C=0), 155.36 (C-2), 145.34 (C-6), 137.49 
, 137.08, 133.09, 133.01, 128.94, 128.67, 128.48, 128.30, 128.01, 127.90 
, 127.80 (Bn, Bz), 96.53 (C-5), 93.97, 89.35 (C-1' , C-4'). 76.06, 75.28, 
73.70, 72.76, 70.26, 62.44 (C-2', C-3', Bn, C-5', C-1"). 

[ 0 4 3 3] 
FAB-MS m/z 558 

[ 0 4 3 4] 

te7X7- h V t KD7 y >(60 an3)c|a(7)^^ K55-^^(2.2 g, 3.94 mnol) 

$-20t:-e^#t> m.m^CD^^mti' h U '>AM^^vS(w/w, 0.252 g. 6.30 nin 

oi)^45^-r^7|i]ti;9.(tTDD;l;to ■^^^-20x:r-^^5^mmWL. 'A^^X-i^^tr^h 

;ux>'y(.;u?hr.;i/(0.901 g, 4.73 miiol)$./i,>a-f oiP;t ;to V§Vi^^-2P'C-e4^W 
mWLtzo ? e>^w7K^<l::^ h V '>A(0.252 g, 6.30 moVj^ xz^mtP-h )VJ^y 
j;^ (0.751 g, 3.93 iiinol)$.;f)p;t Tto K^Wt^m^^mm-^^KmnL 

fZc IXm^^K^JK (50 arP)$.Jo^"r^fS^-^, v^DU;^ ^ ^ C3x 60 arf)-ejft 



(160) ilt^2 00 2-52 1 3 1 0 

•t-M^Efei^se (1.80 g)^^fz^ 
[ 0 4 3 5] 

(15, 3R, 4R, 7S)-7-^ > y -1-^ v ^ ^ v ^ f - ;i/-3-(4-N-^ > y>f ;u 

^ ->>-W ;w)-2,5-7:t^-9-e'>^ n[2.2.1]/\7'37 >(57)^ 
"t-M^liKt/Se (1.80 g) ^te7KDMF (30.0 arf ) y^Ji^ L > i£/ft4> c7)60%7)ct'^kt• 
^ 'J AilMCw/w, 0.16 g, 3.9 tiinol)^0'C-e30^^X-5|pjic55.ttTM;i?to 
Mv|g^tl^^^ia-c36itMm#t;to SJK^^JcJ^tK C70 art')$ri,px.T^^S$^^ 
> %hn.fzU^^^'J^ au;A ^ y (3x 50 arP)-ef4tij Lt^^o -^b-^/j^tM 
«rRSe7lct:^ h A|&^P7K«C3 x 30 crrP)-c^^^t> t ;t (Na, SO, )^ 
^K=S:MJ±TT'|5^*L> ^S*v:5^Dn^i5^;-/^i5^y^;u(99. 5:0.5. v/v)!j:-^ai 

57=^#;ta.08 9 , 79%)^ 
[ 0 4 3 6] 

5h (CDClj) 8.95 (IH, br s, NH), 8.20 (IH. d, J 7.5, 6-H), 7.95-7.92 (2H 
, m, Bz), 7.66-7.22 (14H, m, Bn, Bz, 5-H), 5.78 (IH, s, I'-H), 4.70-4.65 
(3H. m, 2'-H. Bn), 4.60 (IH, d, D 11.6, Bn), 4.47 (IH, d, 3 11.6, Bn), 
4.05-3.78 (5H. m, 3'-H, 5'-K. , 1"-K. . 5'-H, , l"-K,)o 
[ 0 4 3 7] 

Sc (CDC1,) 167.0, 162.36 (C-4, G=0), 154.5 (C-2), 144.58 (C-6), 137.46, 
136.93, 133.35, 132.93, 129.11, 128.67, 128.50, 128.16, 128.11, 127.68, 
127.60 (Bn), 96.35 (C-5), 88.38 , 87.67 (C-l\ C-^'), 76.14, 75.70, 73.7 

9, 72.27, 72.09, 64.34 (Bn, C-5', C-1' ' , C-2', C-3'). 

[ 0 4 3 8] 
FAB-WS m/z 540 [MfH]\ 

^mm- C, 68.0; H, 5.5, N, 7.5; QiH^^NjO, <^Jl|^fj|C, 69.0; H, 5.4; N, 7 
.8%)„ 



(161) #^2 00 2-52 1 3 1 0 

[ 0 4 3 9] 
^ ^ "9- If a [2 . 2 . l]ys ^ > (57A)„ 

4|fc7Xp< ^ ^ ->'^C22 cm')i:j3(7)j? ^ i^^^J-v' K57-g-y^CO-3 g, 0.55 mmo1)nl,4-> 

m.^m^Mm^'±ti:ii^^'^^nmw^Ltzo RtiKT^io^^N'^v^'^^ACo.sso g)^ ^ 

j/l,4->^ n/\^-ij-vx>(5.5 orf))^? ii,tcjjp;l, Ifb-^tl 54|}^faiM-^i£ ? -^t^c 

2.5:7.5, v/v) ^-^ttijti: LTffl Wsi v U * n -y- h ^5^9 7 -f "CfSia L> 
'feSJ^i^i: LT<b^!^57A^ 41/- (0.051 g, 3©0„ 

[0 4 4 0] 

5„ ((CDJjSO) 7.73 (IH, d, 1 7.7, 6-H), 7.12-7.20 (2H, br s, NH2), 5.74 
(IH, d, D 7.7, 5-H), 5.61 (IH, br s, 3'-0H), 5.39 (IH, s, 1' -H), 5.12 
(IH, m, 5'-0H), 4.08 (IH, s, 2'-H), 3.80 (IH, d, 3 7.7, 1"-^.), 3.81 (1 
H, s, 3'-H), 3.74 (2H, m, 5'-H, . 5'-^,), 3.63 (IH, d, 3 7.7, 1"-H)„ 
[ 0 4 4 1 ] 

5c ((CD,), SO) 165.66 (C-4), 154.58 (C-2), 139.68 (C-6), 93.19 (C-5), 88 
.42, 86.73 (C-1', C-4'), 78.87, 70.85, 68.32, 56.04 (C-2', C-1", C-3', 
C-5'), 

[0 4 4 2] 
FAB-MS m/z 256 [MfH]\ 

[ 0 4 4 3] 

teTlcti 'J v>(2.0 af^^^\zmi^Lfz%^ Uti/ K57A(0.030 g, 0.11 rrmoDj;: 
i^it h V ;^ f-;VvU ;vC0.14 cm» , 1.17 mmol)$. , ^J^T'^mi^WLfCo ^ 
-fk^^y-f ;u(0.07 crrf, 0.58 irmoD^^Ot^-cjjUx.. i!g'^tl$-^£'e2^^Ji^ t 



(162) #^2 0 0 2-5 2 1 3 1 0 

7>-t-77K-^?ga.5 cnf, 32%, w/w)^jjp^, ^WLX-^^mm.WLtZo U'^m 
$-«£ETT-m$-e:. 3^SE^vi^nn^3^>/;< ^y-;v(97.5:2.5, v/v)$^-^ai 

fi!(:tl57B=^#/i:(0.062 g)„ 
[0 4 4 4] 

(lR,3R,4R,7S)-l-(4.4'-7p{ > > U f-^W;*" ^ v-p^ f-;P)-7-H KP^v-3-(4- 
N-z^OV'-r h-^V-W JU)-2,5~>':t^^tf'>^ n [2.2.1]/\7'^ ^(57C)^ 
tojXtrU v>'C1.5 crri»)it.(7)ii3M^Bjj;!^57B-^-;g(0.042 g, O.U tmiol)n4,4'->' 
^ h^-v h □9-^' K(0.06 g, 0.17 irrnol):^ jO;t Rt&lig^tl'^ES 

Tto V^uu^^ryOxlO cm»)^ffl^.TJiStBL?to ^*?-e7t:tM*i^i» L(N 

(98.0:1.5:0.5. v/v/v) ^r'^ttlv^i: LTffl 'J * D v ^ 7 -f T^l 
mt. SfeWtlt LT^i5^W:t-> K57C^#7tC0.031g, 57A55. t, ~ 63%)^ 
[0 4 4 5] 

^„ (QDjN) 12.32 (UH, br s, NHCO), 8.75-7.06 (20H, m, DMT, Bz, H-5, H-6 
), 6.24 (IH, s, I'-H), 5.11 (l-H, s, 2'-H), 4.90 (UH, s, 3'-H), 4.38 (IH 
, d, 3 7.6, l"-li), 4.10 (IH, d, J 7.6, 1"-H,), 4.02 (IH, d, 3 10.6, 5 
'-HJ, 3.87 (IH, d, J 10.6, 5'-Hb), 3.77, 3.76 (2 x 3H, 2 x s, 2 x OCH3) 

O 

[0 4 4 6] 

(QDjN) 169.00 (rUCO), 164.24 (C-2), 159.39 (DMD , 150.5, 145.62 (CM 
T), 144.31, 132.89, 130.82, 130.72, 129.09, 128.89, 128.60, 113.96 (CMO 
, 96.96, 89.01, 87.18, 79.91, 72.56, 70.25 (C-5, C-1', C-4', C-2', C-1" 
,C-3'), 59.51 (C-5'), 55.33 (OCH,). 

[ 0 4 4 7] 
FAB-MS m/z 662 [MtH]* „ 



(163) iHF^2 00 2-52 1 3 1 0 

[0 4 4 8] 

aR.3R,4R.7S)-7-(2->7;y X h ^->(->M V T'n ;V7 ^ J )*;^ 1 ^ J 4r->)-l 
-(4,4'— >'> h^^v h ';f-;U^^~/^ f-Jl/)-3-C4-N-^>/V'^ hv^^-l-^^u) 
-2 . 5- V? :t ^ e :/ iJ' n [2 . 2 . 1] ^ 7° ^ > (57D)^ 

^RtIcv^ nn^ ^ >(1.5 cnf ^ ^570^^^(0.025 g, 0.03 ninol) 

tiN.N-y^ yyne;Vxf-;VT5 >(0.03 on', 0.17 mmol)$. Jp;^ , ^>/^-e2-> 
ry xf-;i/N,N-v'^ V t: 7> y ^ F^J' n 'J h (0-02 cm' , 0.09 trniol 

iJ' V/t'ij v>(10.0 cm' . 99.5:0.5. v/v)^^p^^ .^IK^fctt h U -^^^.^tK"^ 
Vi5(3 X 8 crrf)-e-gfej^L7t:o «+a^^^L. L (Na, SO, ). MET-C^^^ 
n^^fzo %lg^vi^nnp< ^>'/> ^'y-jV/liV v>(99-0:0.5:0.5, v/v/v) 

7 5 h 570=^^/^ (0.038 g)„ 

[0 4 4 9] 
(CDCI3) 147.93, 

[0 4 5 0] 

9-(2-0-7 4r j^-4-C-7 f - :t ^ -> ^ f - ;V-3 . S-j^f-O-^Nt > jv-^j -D-ij ^ 7 ^ 
y ;u)-6-l\l-^< > ;u 7 7*r. > (58), 

teyjcv^ Duy ^ >(200 an')cj3c7)7y v-iPB-^!^33(5.0 g, 10.3 mmoD^e-N- 
;U7t'->(3.76 g, 15.7 tmiol)(7)jiii|i^^,^^y^ nN,(>-k:7.(> ijyf-;u 
;w)7-b h75 K(15.54cn^, 61.8 mmoD^jjjn^Tt, ElSfl-^tl^jl-^? -fr 

wh'^nnm^x^. yK^^^'m^v^nnv.fz^ h';yf-;v>";;^h'j7^-h(7. 

0 cm', 38.7 mmol)$rfij)PL. ig-^i^'^20^MM$i i^r/Jo SJ&jg-^ife^^^St:: 
Mt> ig'^!|^<7)#«^^l±T-cV4icM^) Lt^Co v^'ooy ^>(250 cm»)^jtl 

h U 7 AM7KM(3 x 50 cm')^ c;<-7X(50 cm')x-^it 
UTto «tl^^*^L(NaaSO,)^ METT-^f&^-^Tto v ^ o n y ^5^ 

y (99.5:0.5. v/v)5^-^ai?Si: LTfflv^;t'>'J ;^7^;U>5' n v h 7 



(164) i|t«2 00 2-52 1 3 1 0 

1 0 4 5 1 ] 

$„ (CDClj) 9.25 (IH, br s, NH), 8.71 (IW, s, &-H), 8.24 (IH, s, 2-H), 8 
.0 C2H, d, D 7.5, Bz), 7.60-7.23 (13H, m, Bn, Bz), 6.35 (IH, d, 3 4.6, 1 
'-H), 5.99 CIH, dd, D 4.9, 5.3, 2'-H), 4.78 (IH, d, 3 5.6, 3'-H), 4.64-4 
.42 (5H, m, Bn, 4.25 (IH, d, 3 12.1, 1"-H,), 3.72 (IH, d, J 10 

.1, S'-H.), 3.56 (IH, d, 3 10.1, 5'-^^), 2.07 (3H, s, COCH,), 2.02 (3H, 
s, COCH,)^ 

[ 0 4 5 2] 

(CDClj) 170.42, 169.72 (OXHJ, 164.60 (NHCO), 152.51 (C-6), 151.45 
(C-2), 149.46 (C-4), 141.88 (C-8), 137.04, 137.00, 133.50, 132.60, 128.8 
6, 128.66, 128.53, 128.41, 128.38, 128.18, 128.06, 127.91, 127.88, 127.7 
9, 127.63, 123.26 (Bz, Bn, C-5), 86.38 (C-l*), 86.25 (C-4'), 77.74, 74.7 
4, 74.44 , 73.48 (C-2', C-3', 2 x Bn), 70.11 (C-l"), 63.42 (C-5'), 20.70 
, 20.54 (GOCHj)^ 

[ 0 4 5 3] 
FAB-MS m/z 666 \}MH]\ 

[ 0 4 5 4 ] 
^tt«n|65 

9-(3, 5— y-0-^^ y y ;i/-4-C-ii K n ^ -> pC f - -O-i; ;K-7 9 y -> ;u)-6-N-^^ y 

W ;i/7x^>'(59)o 

^^y-JU(50 an')4i(7)^ K58 (4.18 g, 6.28 irmol)(?)^^£|i-^^^lC-^ 

h V h^v KCO.75 g, 13.8 imiol)^0«c-eADx. Tto RJSi!i'^!^^2B#rem 

on')-e«]tBL> ^^m^'j^mLs ^'Ji^LCNazSo,), mBT-cm^^-tfzo nm^ 

iPi^uu:A 9 >/p< ^ y- ji/(98.5:1.5, v/v)^-^tb^g^; tTfflv^/c->'J 

hijf^^'f TJiimL. ^^mmtx^xit^w^-^mzO..^ g, 73%)^ 

[ 0 4 5 5] 

5„ (GDCI3) 9.42 (IH. br s, NH), 8.58 (IH, s. H-8), 8.16 (IH. s, 2-H), 7 



(165) i|#a2 00 2-5 2 1 3 1 0 

.96 (2H, d, 3 7.2, Bz), 7.52-7.08 (13H, m, Bn, Bz), 6.18 (IH, d, 3 2.5, 
I'-H), 4.85-4.38 (4H, m, Bn, 2'-H, 3'-H), 4.33 (2H, s, Bn) 3.90 (IH, d, 
D 11.9, 1"-H.), 3.71 (IH, d, D 11.8, I'-H^), 3.50-3.39 (2H. m, 5-H)„ 
[ 0 4 5 6] 

§^ (CDCl,) 164.98 (NUCO), 152.19 (C-6), 151.00 (C-2), 149.34 (C-4), 142 
.28 (C-8), 137.32, 137.25, 133.46, 132.70, 128.69, 128.49, 128.40, 128.1 
1, 128.03, 127.94, 127.83, 127.62, (Bz, Bn), 122.92 (C-5), 90.94, 88.75 
(C-1', C-4'), 77.65, 74.08, 73.44, 73.20, 71.12, 62.39 (C-1", C-5', C-2 
', C-3', 2 X Bn). 

[ 0 4 5 7] 
FAB-MS m/z 582 imH]* ^ 

MWm- C, 65.6; H, 5.5; N, 11.7; QzH^jl^Oe (7)3l^fg C, 66.1; H, 5.4; N 

, 12. 

[0 4 5 8] 

^i<gf?!|66 

4!it7jCrb7li KD79>C25 cni')F|a<7)j? ^ K59(2.43 g, 4.18 mno1)-^y^ 

^-20t:-eWt^ ^•/S4'60%t>fbt h U AMy^(w/w, 0.28 g, 7.0 tmiol) 

^30^M-e4|pijc35'itTJDx.;to ^mmWLtz^k. ^^^bP-^J^i>:5^J^'t^r.;^a 

.34 g. 7.0 rnnol))^. t'oliD^Tto ii'^i^'^-lOt^-ClS^Mm^^ Lt^Io ^JcJ^tKC 
50 on')=^jp;t, vi^nnp< ^J'^CB X 50 arP )-ef||,tB t ;l:o ^^'^fz^m^'t 

h 'J -^AMtKvMCZ X 25 crrf)T'j$fc#L. L CNa, SO, ), MflET-^ 
^lltTto ^^^^rvjJ^nn;/ ^ v/pt i5'y-;i/(99:l, v/v) ^r-^mvSt LTfflv^ 
7t->'Mr;u^nvh^-7 7'f Tf|S^t> *M;ifi)(;!^60 ^||^cC1.95 g)„ 
[ 0 4 5 9] 

(IS, 3R,4R, 7S)-7-^ y-J)Ut^z/ -1-^ > >^ ;U ^ ^ ~> ^ f - ;V-3-(6-N-^ y ;u 

7>7^->-9-^ ;v)-2,5-v^-:^^ev^n[2.2.1]/\7°^ >(61)^ 
■^I^I^Mi^eo (1.90 g)$:iE7XDMF (20 cm')icv§f#L> M4'<?)6(3%f|'^^::^ > 



(166) 1^^2 00 2-52 1 3 1 0 

'J A!t,^Si^(w/w, 0.16 g, 3.87 mno1)$.0t:-r/i,-ffi-f otJU/t^vio 

fco ^^=S-vi^nap{ i5^>/p< iJ'y-;u(99:l, vM^miUmt LXm\^^fz'y V 
y;l/i5'n-7 hi^9 7^ -ell^t. ^%m&.mh\^X%^ V-^'y K61;g^^;t (1.0 g 

[ 0 4 6 0] 

5„ (CDCl,) 8.71 (H, s, 8-H), 8.23 (IH, s, 2-H), 8.02 (2H, m, J 7.0, Bz) 
, 7.99-7.19 (ISH, m, Bn, Bz), 6.08 (IH, s, I'-H), 4.78 (IH, s, 2'-H), 4. 
61-4.50 (4H, m, 2 X Bn), 4.24 (IH, s, 3'-H), 4.12 (IH, d, J 7.8, 1"-H.) 
, 4.00 (IH, d, J 7.9, 1"-H,), 3.85-3.78 (2H, m, 5'-H. , 5'-^^)^ 
[ 0 4 6 1 ] 

5 c ((DClj) 164.61 (MHCO), 152.32 (C-6), 150.61 (C-2), 149.35 (C-4), 140 
.67 (C-«), 137.24, 136.76, 133.33, 132.66, 128.68, 128.39, 128.29, 127.9 
4, 127.77, 127.51 (Bn, Bz), 123.43 (C-5), 87.14, 86.52 (C-1' , C-4'), 77. 
21, 76.77 , 73.56, 72.57 , 72.27 , 64.65 (C-2', C-3', C-1", 2 X Bn, C-5'). 

[0 4 6 2] 
FAB-MS m/z 564 [MfH]*^ 

%mm.' C, 66.2; H, 5.5; N, 11.4; C,,H,,N3 0,<7)3i^^C, 66.2; H, 5.2; N. 
12.4%^ 

[ 0 4 6 3] 

(IS, 3R, 4R, 7S)-7-ii K D ^ K u ^ v ^ f - ;i/-3-(7 - y -9-^ )-2 , 5-^ 

n [2.2.1]vx7«^ >(61A)„ 
i^7jc n □ ^ > (30 cm^)^.*^^ ^ ^> K^KO.BO g, 1.42 mnoDj^^^g-^ 
tcBCIj (/s^-ij->Pt3l 1%^^; 11.36 on* , 11.36 irniol)^ -78-0 -^30^ ^iMtTf^JP 
LTto jii'^tl$r-78t;-e4^M*i^?|iL> ?/blcBCl, (/\^^t 4.I 1%-^, 16.0 an 
^ 16.0 rmoD^fgjpL,, M'^!^^r-78t:T'3B^[^^^i|i L/to ^^^/^T&JSii-^tKT) 
faE«r*9>o < i:^St-e±#$-<a:. 30^m^#L^Co ^ ^ y -;v(25.0 oiP)^ 



(167) i|t^2 00 2-52 1 3 1 0 

, 84%)^ 

[ 0 4 6 4 ] 

Su ((CD,)jSO) 8.22 (IH, s, 8-H), 8.15 (IH, s. 2-H), 7.33 (2H, s, NH,), 

5.89 (IH, s, I'-H), 5.83 (UH, d, ] 4.2, 3'-0H), 5.14 (IH, t. 3 5.9, 5'-0 
H), 4.14 (IH, s, 2'-H), 4.25 (]>i, d, 3 4.2, 3'-4H), 3.92 (IH, d, 3 7.8, 1 
"-Ha), 3.81-3.41 (3H, m, 5'-H, , 5'-^, V'-^^)^ 

[ 0 4 6 5] 

C(CDj),SO) 155.90 (C-6), 152.64 (C-2), 148.35 (C-4), 137.72 (C-8), 1 
18.94 (C-5), 88.48, 85.17 (C-1', C-^'), 79.09, 71.34, 69.83, 56.51 (C-2' 
, C-3', C-1", C-5'), 

[ 0 4 6 6] 
FAB-MS m/z 280 \M*H]\ 

[0 4 6 7] 

(15, 3R,4R, 7S)-7-t K a v-l-t: K a ^- p< ^ ;U-3-(6-N-^ y j j-^:z. y- 

9-y( ;w)-2 , 5-v? ^ ^ -9- If D [2 . 2 . 1]/N 7° > (61B), 

toyjcf'j VyO- cm')4i(7)^^ i,;^-^. k61A (0.32 g, 1.15 tmiol)o^S#-^?^tC 
m > V ^ f-;Vv V ;V(0.73 cm' , 5.73 rrmol)^ ^ ig-^tl^^r^T-ZO^f^j^ 
^HL/to m^>yM;P(0.67 cm', 5.73 rmio1)^0t:-riJlI;l^ 
-c2|i^K«&#tfco RM-^!^SrOt;ji?%iPL. ;i!Kl^z|cC15.0 cn?-)^Mlfzo 5^ 
W»t;tm. 32%(w/w)7>^- 7;^-^^^ (1.5 an')^j3[i^, rl^it^^BO^^^ 

«r^ll$-^;tm^ 5^^«rvi5'nn>« ^>/p« ^'y-jw(97:3, vM^-^ai^^t LT 

B$r#;t:C0.55 g), 
[0 4 6 8] 



(168) ilta2 00 2-52 1 3 1 0 

FAB-MS m/z 384 \m\}\ 
[ 0 4 6 9] 

OR, 3R,4R, 7S)-7-n }fn^ >'-l-(4,4'-v'> ^ ^ i; ^ ,^ ^ ^ ;i,)_3_(6- 

N-^ > ;u 7 X - > -9-^ )-2 , 5-v ;^ -9- e V n [2 . 2 . 1]^ 7" ^ > (61C)^ 

iE^icti 'j v>(20 01^)4. (^^t^j^eiB (0.50 g)(omW'^mK^'^'-z^^ h 

V^)V^Uyy[ K (0.71 g, 2.09 rrmol)^ j; i[|f4-N,N-v?^ 5 ^ t: V v (D 

MftP)(0.1 g);^;|jP;t;to ^ST-2b#H, 50t:TlB^MM# L;lL-m^ S^S^-S-tl^Ot: 

3 X 50 at^:>TmihLfz^k. -^fe-^/t^M+l^^g^tCNa.SO,), MffiT-C^H^i 
•^Tto ^^it V ^5' n □ p< ^ ^ y v:/C98.0:1.5:0.5)-e-}§yi$;^-C 

7t(0.36 g, eiAjj^j^, ~5(»0^ 
[ 0 4 7 0] 

5„ CC,D,N) 12.52 (NHCO), 9.10 (2H, d, D 7.7. Bz), 8.88 (IH. s, 8-H), 8. 
50-7.11 (ITH, m, DMT, Bz, 2-H), 6.65 (IH, s. H-1'), 5.25 C2H, s, H-2', H 
-3'), 4.71 (IH, d, 3 7.8, 1"-H,), 4.56 (IH, d, 3 7.8, 1"-Ji), 4.20 (IH 
, d, J 10.8, 5'-H,), 4.07 (IH, d, J 10.8, 5'-H,), 3.82, 3.81 (2 x 3H, 2 
X s, 2 X OCHj)^ 

[ 0 4 7 1 ] 

5c (QDsN) 167.56 (NHCO), 159.24 (C-6), 152.50, 152.08, 151.81, 145.84, 

141.45, 136.52, 136.28, 132.55, 130.76, 130.70, 129.32, 128.85, 128.76, 

128.46, 127.38, 126.33 (DMT, Bz, C-2, C-4. C-8), 113.84 (C-5), 88.64, 8 
7.20, 86.85, 80.52, 73.13, 72.16, 60.86 (C-1', C-4', DMT, C-2', C-3', C- 
1", C-5'), 55.24 (0CH,)„ 

[0 4 7 2] 
FAB-MS m/z 686 [MfH]% 

mm- C, 68.3; H, 5.0; N, 9.7; QsH^.N^O, OS^ffi C, 68.3; H, 5.1; N. 
10.2%)„ 



(169) 1^^2 0 0 2-5 2 1 3 1 0 

[0 4 7 3] 

(lR,3R,4R,7S)-7-(2->r y J. h y t'o \l}UT ^ J 7 -f y 

-(4,4'-v' p< h ^ V h U f- ^ vp< f- Jl/)-3-(6-N-^ >' -/^ ;i/7 7=^ - 
-2,5-y^i^^-9- n [2.2.1]/n7°^ >(61D)^ 

^lETKvi^' nn^ ^'(l.S OTf )i:j3(0'fl:'^tj61C (190 mg, 0.277 iiino1)^§^tcN,N- 
vM VT'n e;i/if-;VT5 >(0.16 cm* , 0.94 timoD^ts j: 0^2— >7 y xf-jvN.N- 
vW 77°a e;!/*;^*^ ^ K^jr n ij ^-^ ). (0.1 an' , 0.42 mnol)^Ot:-eijpx.f^ 

t. ^mTKtt h V -^7 A|&to-^?SC2 X 30 an*)T-gfej^t. MlETT'^ll? 
o ^Tk^^'y ') *^';uHPLC (PrepPak ij y , 25 x 100 mti. Prep Nova-P 

ak(i|g;ti) HR -> ;{7'Cv?^>' ^ ^ tLT«/»-2,. ^fx^ 6Q^; -^^^A^ico-^-^B^ge (255^ 
-e0%~15%, ^ t,ic25^x-15%~10(K, -^ygiA: ;&/ftA:^i}r D ny ^ y/f <J v> . 6 
0/39.6/0.4, v/v/v, -^jgB: |^^xf-)W)T-^^ L/Co 2o(7)±i%fijt!il^^OBi55- 
Qt^^M 3O-40^)^^^t> METT-ML^ m7Kh}VJ:.yC2 x 40 crrf)^^ 

y)mi^LfZo ^tBt/^^iii^^J:o-ClelJ|3iL^ MJ--rJW(2 x 20 on')-cj$t#L 
> MJET-e^l^t. fifeS^ii/t tT'fb^!^61D^^;t(178 mg. 73„ 

[0 4 7 4] 
5p (CD3CN) 148.42, 147.93^ 

[ 0 4 7 5] 

l-(2 , 3-0-.f V 7° D tf 'J r y -^C-(4- h JV ^ ;^ ;w .is ;v :t ^ v- p< f - ;W )-;?-■>- <; 

9 y V U V (62)^ 
^fc7jc k' >; V > C28 cm')i:|3(7)l-(2,3-a-^ V7*nti Uf">-^'-C-k Kni\rv'yf-;v 
-y9-D-U 5K7 y v'^u)'^ 'J (2.0 g, 6.4 irmol) (R. Youssefyeh, D. Tegg, 
D. P. H. Verheyden, G. H. Jones i^XV^' ^- C. Moffat, Tetrahedron Lett., 
1977, 5, 435; G. H. Jones, M. Taniguchi, D. Tegg i^Xlf J- G. Moffet, 3. 



(170) 1f^2 0 0 2-52 1 3 1 0 

Org. Chem., 1979, 44, l'iCQ)(DmWmmKmA\^') i^'y(^^^ ^^r^imLfz^ 
<kP-h;^x>'7.;^.t^:::.;^a•46 g, 7.3 r»inol)^-3(>CTjii;t7to ^<^»^k. KiBWi 

^%i:n.M.KmM^-t. ^i^Lv^mmmwifzo Ets^^^y-;wC4 cm')-e^ 

O 

[ 0 4 7 6] 

5„ (CDCIj) 9.80 (IH, br s, NH), 7.80 (2H, d, J 8.3, Ts), 7.46 (IH, d, 3 
8.1, &-H), 7.35 (2H, d, J 8.01, Ts), 5.72 (IH, d, 3 8.0, 5-H), 5.54 (IJH 
, d, 3 3.5, I'-W), 5.08 (IM, dd, D 3.5, 6.4, 2'-H), 4.94 (IH, d, 3 6.4, 
3'-H), 4.18 (2H, s, 1"-H), 3.82-3.70 (2H, m, 5'-H), 2.45 (3H, s, Ts), 1 
.46, 1.29 (6 H, s, CH,)^ 

I 0 4 7 7] 

(CDClj) 163.6 (C-^), 150.4 (C-2), 145.2 (C-6), 142.9, 132.5, 129.9, 
128.0 as), 114.7 (OCD), 102.6 (C-5), 94.9, 87.6, 83.9, 81.5 (C-4'. C-1' 
, C-3', C-2'), 68.7 , 63.5 (C-1", C-5'), 26.4, 24.7 (CH,), 21.7 as)^ 

[ 0 4 7 8] 
FAB-MS m/2 469 [WfH]' ^ 

[0 4 7 9] 

i-(4-c-(p- h ;i/x :/ 7. ;u J^ - ^ p< f- -d-U t^yyyi/ 'j v y (63 

K62 (1.33 g, 2.83 tmiol)^80^^ (25 cn^ :> l,z L . 80t:-r3[^ 

tyM>^u-7h^yy^X-1tm\^s ^'^mfrnt LX%^V^'y K63^|^7t(391 
mg, 33%)^ 

[0 4 8 0] 



(171) !|f^2 00 2-52 1 3 1 0 

5„ (CDjOD) 7.81 (IH, d, 3 8.1, 6-H), 7.77 (IH, d, 3 8.4, Ts), 7.40 (2H, 
d, 3 8.6, Ts), 5.74 (IH, d, 3 6.6, I'-H), 5.69 (IH, d, 3 8.1, 5-H), 4.1 
7-4.33 (2H, m, 2'-H. 3'-H), 3.67-3.62 (2H, m, 1"-H), 3.26-3.20 (2H, m, 
5'-+i), 2.43 (3H, s, Ts)^ 

[ 0 4 8 1 ] 

5c (CDjOD) 166.0 (C-4), 153.0 (C-2), 146.5 (C-6), 142.5, 130.9, 129,15 

as), 103.1 (C-5), 89.0, 87.2 (C-1', C-4'), 75.1, 72.7, 71.3, 63.8 (C-1' 
', C-3', C-2', C-5'), 21.6 (Js\ 

[ 0 4 8 2] 

(lS,3R,4R,7S)-7-n pn^v'-l-t Ko ^ f-;i.-3-(.^ ^ ->jU-l-^ ;u)-2,5~y 

^- -9- e i/ iJ' D [2 . 2 . 1]/N 7° ^ > C44)^ 
MiT^OMFQ aif')r^(7)y(.^ Uti/ K63 (64 mg, 0.14 mno1)o^j!|j-^^j- dntTjcOMFC 
2 cn?')r^(7)-i^^i\:i- h U A(8.4 mg, 21 irmol, (^^"^iMiU. w/w)^0<c 

T-t9)o< y)tm^fZo SjS^g^t»$rl20t:T-6^Mi*iL7to SJS^7K(2 an')-c-^ 
fS^-^T^cm, »?ri}^JET«*L. ^^g^-v^J^nnpt j5^>'(v/v)4.(7)5-7%p( ^ 

SfelSlff^i^i LTjb'^i^44=^#/.:C9 mg, 29%)^ tM<r~ ^ itM^m'^K'D^^Xn 

[ 0 4 8 3] 

^iti^j75 

aS.3R,4R.7S)-7-7-b h^->-l-7^r ^:^v';^f■;^-3-(f■= )P>2,5-i;^ 
^•9-tfvj5'n[2.2.1] ^^^5^^(64)^ 

te7Xti°'J v>(2.5 cm')4io5? ^ K37 (209.8 mg, 0.78 mno1)(7)ii#^§vS 

tc^l7lcS^^(0.3 atf , 3.23 ninol);^ j: ^^^^^^(oCmP (5 mg)=g;jf)[];t7^^o 2^|ig^g 

o «ffl^^'^L(Na3S0,), MJ±TT^EI&^-^7to v n n iJ' y/^ 

y-;i.(97:3, v/v)^^th^t LTffl Wc-^ 'J :?!7y;U* v A iJ' h ^5^7 7 -f 



(172) #3^2 00 2-5 2 1 3 1 0 

n^L. LT64^#7^:(249 mg, 

1 0 4 8 4] 

5c (CDC1,) 169.59, 163.20, 149.50, 133.55. 110.64, 87.05, 85.38. 77.84, 
71.70, 71.02, 58.60, 20.62, 20.53, 12.78. 

FAB-MS m/z 355 [MfH]* ^ 

[0 4 8 5] 

(IS, 3R, 4R, 7S)-l-(:: K n ^ v p{ ^ ;i/-3-(5-;< f- ;u-4-N-^ > ^ V ^'-W 

;u )-7-fc: K n ^ v -2 , 5-7 ;t ^ tf v n [2 . 2 . 1] /n :/ ^ > (65)^ 

^B£7K7-fe h - h ij ;vC3 cm' ) cja (T) ^ ^ i^^^/ ^64 (232.7 mg, 0.66 moV(o'^ 
WLKl^T^T-t h:::. h 'j ;i/(5 an' )c^,^ 1,2,4- h t; 7y'^;u(420 mg, 6.1 mmol)^ 
j:iy?POC\ (0.12 cm*, 1.3 rnno1)<7)|§yg^;|,p;t7to RjSil^tl^O'CtiJ^^ 
SSTlCh V J^f-;WT^ >C0.83 ctrP)$:j[)p^^ M^ife'J'^ST'SO^Hill^ L/io h 'J 
xf-;l/7 5 >(0.54 cm')^j:a?;^c(0.14 cm*)^^!]^^ Rt5j!i'^!^^10^M» L 

2x9 cm')^ j:af7X(9 cm»)-c^j^t/^o tK+I ?r v n n > x 20 an3)-c 

wast. 'kio^fztmM'k'^mTvm^^'t. 

•BML. 32% T>^-77lc (0.7 an3)=^j]px./co 3^^^^^ L;l:^^. RJ^^ig-^tl 

Jl^^t:*'; ;5'y-;u/7KC13:6:l, v/v/v, 14 arP )nO«CT-}#fi| L 

, tf; ^y->'V/7KC13:6:l, v/v/v, 7 cm»)4i(75NaOH(7)2M^f 

20^5-W^t^l^L/;:t^. KM'^t/^v^^-9->4'C0HCl<7)2l%^^-e4'^nL^ ^KJ^jg 
^m^'^^^'Txm^'^^fzo J^^^rvi^nn^ >/^ ^y-ji/(95:5, v/v) ^g. 

t ^ U^^y K65^||/^(94.6 mg, 38%)^ 

[ 0 4 8 6] 



(173) #^2 00 2-5 2 1 3 1 0 

S„ (CDjOD) 8.21 (IH, br, s), 8.02 (IW, m), 7.84-7.9 (IH, m), 7.41-7.58 
(4H, m), 5.61 OH, s), 4.36 (IH, s), 4.10 (IH, s), 3.98 (IH, d, 3 8.0), 
3.94 (2H, s), 3.78 OH, d, ] 7.9), 2.11 (3H, d, 3 1.0)„ (CDjOD, ^ 
^-^KfzZ/ift)^^ 133.66, 132.90, 130.63, 129.50, 129.28, 128.65, 90.71, 
88.86, 80.57, 72.47, 70.22, 57.53, 14.01. 
FAB-MS m/z 374 \m{]\ 

10 4 8 71 

^i<B^j77 

(lR,3R,4R,7S)-l-(4,4'-v;p( \. ^;i,)-3-(5-^ f-;i.^N-^ 

y V -> >-W ;i/)-7-o-C2-;/ r y x h ^ -> (-7^ v y o tf ;v 7 5 y )* 7> 

7 4 y ^ v)-2,5-v;^dr+>- ti'v:^ o [2.2.1] /x^^ y (66)„ 
tot: 'J v>C1.5 00^)41(7) u^ti/ K65 (82 mg, 0.22 mmol)(7)^#?#-;gn4 
,4'-,;^^ y^^y Y^jf-jU^ Uy^ K(80mg, 0.24 ninol)^;|jp^, ^zaTlZ^WM 
#t/Jo 4,4'-v-y h Uf-;i-^^n7^ KC80 mg, 0.24 mmol) ^^fyKjjWl 

JET-e^^^-^Tto n n y ^ >/y ^ y - ;u/t: <; >> > (98.5:1.0:0.5, 

fig!^ (FAB-MS m/z 676) (50.2 mg)^^||E7K7-b h h >J ;u ^!R7Xv 
^uny^> (0.62 an')n-^^i^;to N,N-vM V 7°n k'jl/xf-jvr 5 > ^-JOX-C 

0. 1 cnf), :^v>-e2— >Tyx^ ;i/N,N—>v v/Dt"Jl/ * 7.* v 5 KiJ'n'J^^ h 
(0.3 arf , 0.11 rnnol)^j)p;t;to MUX-^mmm^ L fz^k. tK^-^ <^^^M^. # 
^)tL;tj!i'^tl$-g^B!^xf-;i.(10 orP)T-#«(L> ^BljXt:^ h U -^^ /v»7K-^>i^(3 

X 6arP) i5XZf:ry-( >0 x 6 arP)-^-^^ t/co t CNa, SO, ) 

> mm T -r-^ig ? o ^ii ^ r ;v * 7 i^ HPLc-cfSi^ t o ^b-^ ti 53(i o 

V^T|emL/.:^)fmi::«l: ^9^ fi-feSff^!^ t LTjb-g-t;66=^#7t:(29.5 mg, 0.03 rrmo 

1. 14%)^ 

[0 4 8 8] 
(CHjCN) 148.46, 147.49^ 

[0 4 8 9] 



(174) itta2 00 2-52 1 3 1 0 

9-(4-( t K D ^ V p< f - ;u )-2 , 3-0-^ V 7° a t° 'j r'" > - /? -D- 1; 7 7 7 v ;u )-6-N- 

:^<b^^>^-'; JW(0-93 mL, 10.75 moV^XV^'y^ uu ^ ^ yC25 mL)(7)^g^l^ 
$-70x:tC?^iPt?to KCCMSO, 1.7 mL, 22 rrinol)=^f|Jc L < ^ 

^ D n> ^ :/(l:9 v/v, 20 mL)4.(7)9-(2,3-0-^ yyn t: V f^y-fi-O-^} y 

y ->;L/)-6-N-^>yM ;i/Tr "> (3.4 g, 8.27 rrmoDo^g-^ =^555.-^^)0 X-fCo )li 
^!|l^-60«CT^30>g.(^i^l^|^/^^ h Uxf-^UT? >'(7 mL, 50,3 rrmoDj^jn^^ 

-^ife^-^ia^T-zai^^to -^y^^vi^nnp? ^>(50 mD-e^jgl^t. 7lcC3 x 100 mL 

KnXfmMLtio 37%jj>;UA7;W7'li F7lc-a?j£C2.95 mL, 33.4 ninol):^ j; o^NaOH 
02M7Xv§-/g(8.26 mD^jfjp^/Co rfb-^tl^MfiT^lO/^M^^^ L. Ot:t^ML7to 
7Kfg'fk^^'>^:^ h U '^7A(640 mg, 16.9 mmoD^im^, ;&j*;M^tl^l5^MT-S 
rS^-eiai^Tte jRJS^B^mCS mL)^jD^«)ii:lwJ:oT^m$i^x CcTJii-g-tlH 
V ^ o n ^ > t .^^TKt :^ h V A fi&iftlTKv^TS ti-etilOO mL) ^Jp o ^ 
^ffi'^TRClOO mL)-c?5fe^L^ M^^-^i&mLs itj^i^'^v^ oopt ^ >(v/v)4i 
(7)2 - 3.2 %;A ^ y -;v?r-^lti?0[t tT5!7 9A(2.5 X 25 an)->ij ^^yjU^n-^ h 
^/•7 7'f T'^^StLTiio LTl-85 g %)(oit^^^7^^tZo 

I 0 4 9 0] 

5„ (CDCI3) 8.72 (IH. s), 8.14 (IH, s), 8.03-8.00 (2H, m) , 7.60-7.57 (IH 
, m), 7.56-7.46 (2H, m), 6.00 (IH, d, 34.9), 5.35 (IH, cJd, ]'5.8, 3"5.0 
), 5.13 (IH, d, 35.8), 3.87-3.78 (4H, m), 1.65 (3H, s), 1.38 (3H, s)„ $ 
c (CDG,) 164.8, 152.2, 150.4, 150.2, 142.6, 133.3, 132.9, 128.8, 128.0, 
124.1, 114.7, 93.3, 90.2, 83.8, 82.5, 65.3, 62.9, 27.3, 25.1. 

[ 0 4 9 1 ] 
FAB-MS: m/z 442 [M4H]' , 464 [M4Wa]% 

[ 0 4 9 2] 



(175) 1$^2 00 2-5 2 1 3 1 0 

^|£7X t: 'J v> (250 mL)p|3<7)2' ,3'-0-^ y y'^a e 'j r^TTy > C15 g)(^-^^t 

iSi^^^tTto :^v>Tjlg'g^ti«rd^ETX'«||Lx h;vx>'(2 x 200 ml) t iJ' o n p< 

m<D^m^Mt LT12.5 g (*^]80 90?:^7to ^'j*DO^ (120 mL)tp<7)^^\:^ 
i;jv(4.68 mL) ^-70'CH?^it] t7t<, DMSO (8.5 mL) i:mL <mWL^j:i}^hM^ 
fzo 'e(7)ma05>), 10%DMSOA)CM (100mL)it>(7)-^^(i±|eH|eaL/jf 
^1(17 g)(^-#/S^?iJDt7t:C20^)o 3055.t^^ajt^-50*Ctl±lf. :^1/^T'RJS^ h 
ijx^;i/7^ VC35 mL)x'^f§$-^7to ^lOil-^i^tcDCM (200 mD^gr^p^, y^O 

X 200 mD-e^jf-tTto 4'K«!^^^^>f Ti«t. ^"9- > t ^HEII? 

:^ ^ >;^A(7)2 M7K-^-JSC40 rrt.)^;[jox.. S:M^!^Srli^M*g#L7t:o ii-^!^^ 
mm(.^ mL) i3 J: O''DCM(400 m1)T-4'ifD t, M>^m7Xt:^ h U A (400 mD^jp 

- 5.0% p( DOWD-e^SJt/Co 8-5 g (46 %)<r>&7^%fz^ r - ^ (i i 

[ 0 4 9 3] 
l^ifiiS'T)79 

9-(2,3-0-^ yyu t: u T-*>'-4-(p-h ;ui>7.;i/*-;i/>j-^^/^f-;i/)-/?-D-ij .-je 
7 y y ;w)-6-N-^ > r -^^ y (68)i3 ct ?/9-(4-t; K o ^ -> ^ ;i/-2, 3-0- 

V 7*0 t: 'J -f'^-S-O-dJ- h ::::.;u)-/?-D-ij 4^*7 9 y v;i/)-6-N-^ 

it^^^7 (1.95 g, 4.42 ninol)^ jt^^tp-js ;uxy>; - ;u(1.26 g, 6.63 rmio 
> nnp< ^ >(100 mL)x-|^JKL> tK (2x100 mL)-c^^ MffiTt^?^ 



(176) 1$ft2 00 2-52 1 3 1 0 

60 mg. lS.5%)iiXXf2^<^m&7^y'7-. •r'5r^5*>68 C|gt4<7)i£i/^ T-T V ^ 
971 mg, 36.7 %)t 9-(4-i^ ^;^_2,3-0-^ y -/o tf ij 7=^>-5-0-(4 

'-h ;l/x>7.;i/*r.;i/)-;?-D-ij 7K7 y y jv)-N6-^> JVTf^^QS'liiO 
l^^.^T'l'Vv-; 352 mg. UM^^^LtZo 
[ 0 4 9 4] 

68: 5„ (OXlj) 8.69 (IH, s), 8.11 (IH, s), 8.00 (2H, m), 7.79 (2H, m), 
7.58-7.55 (IH, m), 7.50-7.46 (2H, m), 7.34-7.32 (2H, m), 5.88 (IH, d, 34 
.9), 5.35 (IH, dd, 3'5.8, J"5.0), 5.13 (IH, d, J5.8), 3.87-3.78 (4H, m) 
, 1.65 (3H, s), 1.38 (3H, s)^ 

[0 4 9 5] 

5c (CDClj) 164.7, 152.0, 150.2, 150.1, 144.9, 142.5, 133.2, 132.7, 132. 
3, 129.6, 128.6, 127.9, 127.8, 123.9, 114.6, 93.1, 87.9, 83.4, 81.6, 68. 
3, 64.4, 27.1, 25.0, 21.5^ 
FAB-MS: m/z 596 [M+H]* 

[0 4 9 6] 

9-(4-(p-^;^x>7.;^*>r.;^:t^'>^f•>>^)-/?-l>-'J 5^7 y ->;u)-6-N-^> V 
y( ;i/T-r->(69)^ 

10 mL(7)90 %fs ^) y )\y yi- \J^mA'Ml^i'P<Dlt-^^J} 68 (940mg, 1.58 mnol)(7)^§-^ 

$•siaT'3o^Mlt^L^ m^^TWkmLxmn<7)m.t trzo ^ ^ y -ji.(2x2o mi 

y-;w^KC2-5.0P6)^y§ti5-^t Ltz'y') ti fi y J-^Q x 25 csn)^ u-^ y y y ^ 
xm^L. SfeHf^i^t tT<b-^tl69^#7t(825 mg, 94%) ^ 

[ 0 4 9 7] 

8n 0^y-;W-dJ 8.67 (IN, s), 8.53 (IH, s), 8.05 (2H, d, J7.7), 7.75 
(2H, d, 38.2), 7.63 (IH, m) , 7.53 (2H, m) , 7.32 (2H, d, 38.0), 5.94 (IH 
, d, 3 7.1), 4.92 (IH, dd, 3'7.1, 3"5.3), 4.41 (IH, d, 35.1), 4.38 (IH, 



(177) 1^^2 00 2-5 2 1 3 1 0 

d, 310.2), 4.28 (UH, d, J10.2), 3.80 d, J12.0), 3.68 (IH, d, J12.0 
), 2.35 (3H, s). 

[ 0 4 9 8] 

dc Cp<^y-;U-d4) 168.2, 152.9, 150.8, 151.2, 146.4, 144.9, 134.7, IM 
.1, 134.0, 130.8, 129.7, 129.4, 129.1, 125.1, 90.0, 88.4, 75.3, 73.1. 71 
.1, 64.2, 21.6. 
FAB-MS: m/z 556 [M+H]* 

[ 0 4 9 9] 

9-(4-(p- ^ ;u x > 7. - ;i/:t ^ V p« Jl/)-3. 5-0-(x h 9 •< V 7° n tT ;i/ v D 
^ 'If y -1 , 3-v- ^ ;u )- -D- 1; ;K 7 9 y V )-6-N-^ y yV 7 f'^ - > C70)„ 
Sft7jct: U V > (7 mL)4i(7)'f|:^!^69 (780 mg, 1.40 imiol)(7)-^^^nl,3-v'^' a n- 
1,1,3,3-7- h 9^ VT'ntf jv-y^/n^-y-^' (500 ^ L, 1.57 nino1)$.OT3-e^ip;t7t 
o ^X:X-MmfAnLtz'ik. l,3-y:i'nn-l,l,3,3-^ h vyne;vvvn^ 
■9->(50 ^L, 0.16 rnnol)!^^ fjicj]Dx.;to viJ'DD 
;X jJ^ydOOmDx'^jg^L. X 100 mL)-e^5fejt L?to ^H+I^^S^iL. 
^^■J$H?\S. (PrepPak yi/, Porasil 15-20 125 A: Y#i±i?S: viJ' 

a □ ^ ^ > (v/v)4.0-3%p< y 120 ^ ; -^g : 60 ml/^)>g: ffi v> TilfSa L ;t 

o M^^TmmL. SfeS^t LT870 mg (78%)<7)<b'^J^70$r#;to 
[0 5 0 0] 

§„ (CDCIj) 8.65 (IH, s), 8.03C2H, m), 8.00 (IH, s), 7.83 (2H, d, D8.4), 
7.58 (IH, m), 7.49 (2H, m), 7.34 (2H, d, D8.4), 5.87 (IH. s). 5.70 (IH, 
d, J6.2). 4.68 (IH, d, J6.2), 4.59 (IH, d, J10.8), 4.31 (IH, d, Dll.O), 
3.91 (2H. s), 2.45 (3H, s), 1.03-0.84 (28H, m). 

[ 0 5 0 1 ] 

$c (CDCl,) 164.9, 152.2, 150.5, 150.0, 144.7, 142.9, 133.5, 132.9, 132. 
8, 129.7, 128.8, 128.1, 128.0, 123.6, 90.3, 85.3, 76.0, 75.0, 68.7, 65.2 
, 21.6, 17.5, 17.4, 17.2, 17.1, 17.0,16.9, 13.1, 13.0, 12.5,12.4. 
FAB-MS: m/z 798 [M+H]* 



(178) 1^^2 00 2-5 2 1 3 10 

[ 0 5 0 2] 

9-(2-0, f - > -3 , S-O-Cf- h 9 ^' V T' n ;i/ V -> n ^ 1 , 3— >' ^ ;v -0 

-'J 7 9 y >^ ;u )-&-^^-^ ;v r t*- > C/i)^ 

jsty^'mF (20 mL)4.<7)<l:^!^70 (540 mg, 0.68 mmol)(7)v#^g^0"C tc?^SP 
S-fbt- h U -^/AC^Efftitx^eC^y^y^lBO mg, 3.25 rmiol)$.iSj$ t jjOx. ;to 

p< ^ >(5o r±)^jiwi^ u^^^^mym-r h ■^Ai^^D7Kv#-Ji5C2 x 50 nD-^^ 

ttL^ MEET-CilliLTto :*'Jr';V*9AC2.5 x 25 cm)tc-(tt, 

^yfp<7)^ - ;w«g^^@BC0.5 to 1.2 %)T-^iti t> 

1 0 5 0 3] 

5„ (CDCl,) 8.77 (IH, s), 8.28 (IH, s). 8.03(2H, m), 7.59 (IH, m), 7.50 
(2H, m), 6.08 (3JH, s), 4.86 (IW, s), 4.56 (IH, s), 4.14 (IH, d, 313.2), 
4.06 (IH, d, 27.7), 3.97 (IH, d, 313.2), 3.89 (IH, d, 37.7), 1.12-0.95 ( 
28H, m). 

[ 0 5 0 4] 

(CDClj) 164.8, 152.6, 150.5, 149.6, 140.7, 133.6, 132.7, 128.7, 127. 
9, 123.1, 89.4, 86.5, 78.9, 71.7, 71.2, 56.7, 17.3, 17.1, 17.0,16.9, 16. 
8, 13.3, 13.1, 12.5,12.2. 

FAB-MS: m/z 626 [M+H]' 

[0 5 0 5] 
*ttf«j83 

7-1; KD^->-l-li Kn^->p< f-;i/-3-(6-N-^>' >/xf ;u7y^,x.>-9-xf jv)-2,5— 7 
;J-^^j-ev^' n [2.2.1] /\7'^>(61B)^ 

h i; Xf-JVT 5 > > >; 7.-7 yity^l^ (300 ^ L, 1.84 mmol)=g^^;^HHF(7 mL) 
'fcO'fl:-^t|71 (420 mg, 0.067 nino1)coMtct)Px./Jo Rt&rl-g^tl^mS-ell^K 
It^ L^ ilM t T^fi t L. ^^ii/i'iir] ^ (v/v)p^j4 - 10P6^ y ~ jv-^Jg 
diL'S:;i)^'ib'>'; -^^JV^yAQ x 25 cm)/}, h 7'f "CMS^ Lfco 



(179) !Rf^2 00 2-5 2 1 3 1 0 

K^mt LT232 mg (92 %)<n\t^^^\^^%fz^ NMR^^^^ ^ (i^<;)61BicoV^T$|}^ 

[ 0 5 0 6] 

l-(3 , y V? ;v-4-C-(p- Y )\/x.y 7.)V^-=-)V:^ ^-y )-2-0-p- h jwx 

y:^)\,^.zu -D-i; >K7 v y ;i')f- ^ y (7Z)^ 

-yi/uxiT^^yCZO ml)4i<7)l-(3,5— >'-0-^^ y i; ;V/-4-C-(t Kn + p< jv)-/? 
-0-ij ;}<7^y y35 (1.48 g, 3.16 rniiol)^ DMAP (1.344 g, 0.011 mol 

^XfMltP-h :^ )l^t-c::.)uO.A5 g, 7.6 irinol)<^-^-;g>5^^g-c3(if 

Lfzo MM-^J^^rv^^oD^ ^>'(30ml)-^^3gli>t. ^®?7Kt:^ ^ V -i? A|&|p 
7K-J§?SC3 X 20 m1)i3 J: J^m-^ h >; (2 X 25 m\)-^^^]^/^^ 
t(Na,SO,), MffiT-eiftj^L. EII$-^;to ^^^r>? ^ ^ - JV-^ jJ' u n 3^ > ( 
1:99. v/v) $r-atBy^t LTffl\/^;t:-> 'J ^^^w* 9 A jj/ n-^ V^yy^ KHL. 
^^m'Bmt LX^^ l/^-v V72^nfz (1-95 g, 8(K)^ 

1 0 5 0 7] 
FAB-MS m/e 776. 

5c (CDClj) 162.9, 149.8 (C-2, C-4), 145.8, 145.2 (2 x Ts), 136.9, 136.8 
(2 X Bn), 134.3 (C-6), 132.1, 132.0, 130.0, 129.9, 129.0 128.9, 128.4, 
128.3, 128.2, 128.0, 127.7 (2 x Ts, 2 x Bn), 111.2 (C-5), 85.3, 84.0 (C- 
1', C-4'), 78.9 , 78.3 , 75.2 , 74.3 , 72.7 , 69.1 (C-2', C-3' , C-5', C-1", 
2 x Bn), 21.7 (2 x CH,), 11.9 (CH3). 

[0 5 0 8] 

CjsH^oNiS^Oiijioi/^TO^It: 60.30; H, 5.19; N, 3.61. ^m^'- C, 59.9 
5; H, 5.11, N 3.81. 

[0 5 0 9] 

l-(2-^> i/)VT ^ J -2-7=' ^ i/-3,5-v-0-^> jix-2-N,4-C-p{ ^ ^ >-^-D- 

u 7 7 y V - 5 y C73)„ 

^yVy^T^ >(10 ml)cjp(7)72 (8.6 g, 11.1 mol ) o 130-0 T 36^ 



(180) #«2 00 2-52 1 3 1 0 

WcvV :^y;w:^7A^D-7 h ^ i^U^HL. ^^mM'^t LX^i^v^ 
=y K73 (1.79 g, 3(»0^^§;to 

[0510] 
FAB-MS m/e 540. 

5c (CDCl,) 163.9, 149.8 (C-2, C-^), 139.2, 137.6, 137.3 (3 x Bn), 135.6 
(C-6), 128.5, 128.4, 128.3, 128.2, 128.0, 127.7, 127.0 (3 x Bn), 109.6 

(C-5), 88.2, 86.3 (C-1', C-4'), 76.7, 73.8, 72.0, 66.0, 63.8, 57.9, 57.8 
(C-2', C-3', G-5', C-1", 3 X Bn), 12.2 (CH,). 

[0 5 11] 

CjjHjjNjO, X 0.5 \\^\z^\,^X<D%^' C, 70.06; H, 6.25; N, 7.66. ^ifllj^lg: 
C, 70.00; H, 6.06; N, 7.50. 

[0 5 12] 

^ift^j86 

l-(2-7^ y-2-f :t^'>-2-N,4-C-^ ^^y-^-^x) ^'7^ y '>;u)f-^ >(74)„ 
y -;i/(150 ml)pj3(7)^ ^ v K73 (1.62 g, 0.003 mol)(7)-^-^n^^i: 

'SriiiiLTIt^L . p< ^ y - ;i^(20 ml)-c^^^ Lt^Co -^^-^/cri 

(1:4, v/v)-ej5fejt * y 

o 

[0 5 13] 
FAB-MS: m/e 360 (M4H)* . 

^'C-M« (DMSO-de, 250 mz): 163.7, 149.8 (C-2, C-4), 138.2 (Bn), 134.9 ( 
C-6), 128.2, 127.5, 127.4 (Bn), 107.8 (C-5), 87.8, 87.6 (C-1', C-4'), 72 
.7 , 68.9 , 65.9 , 61.7 , 49.4 (C-2', C-3', C-5', C-1", Bn), 11.9 (CH,). 
[0514] 

QsHj.NjO, iio^/^TcD^;^: C, 60.16; H, 5.89; N, 11.69. ^jfliKjg: C, 59.86; 
H, 5.61; N, 11.56. 



(181) 1^^2 00 2-5 2 1 3 1 0 

[0515] 

4it;i!K;^ y -;wC7 nil)i43<7)i<7)4'M*feBg:i^C0-l 9. 0.29 rrinol), mWiTy^::.^ 
A(0.085g, 1.35 mtiol)^ j; c;fj^g_h<7)l(»6A7 v -i? A (130 vng)(om^!^^M'M^ 

:-7^nnp{ ^^'Clra, v/v)$:-^tti-;gt LTfflv>7tv"; ^^^i/^^A^' nv 
97^H#t. tTgSO'fb-^J^74$r^|7t: (0.053 g, 71%)^ 

[0516] 
FAB-MS m/e 270. 

(DMSO-ct) 11.29 (bs, IH, NH), 7.73 (d, IH, 3 1.1, 6-H), 5.31 (s, IH, 
I'-H), 5.29 (br s, IH, 3'-0H), 5.13 (m, IH, 5'-0H), 3.81 (s, IH. 3'-H). 
3.69 (m, 2H, 5'-H), 3.23 (s, UH, 2'-H), 2.88 (d, IH, 3 9.8, 1"-H,), 2. 
55 (d, IH, D 9.8, 1"-H,), 1.77 (d, 3H, J 0.8, CH,). 

[0517] 

Sc (DMSO-ct) 164.0, 150.1 (C-2, C-4), 135.6 (C-6), 107.8 (C-5). 89.5, 8 
7.9 (C-1', C-4'), 68.7, 61.9, 57.1, 49.4, (C-2', C-3', C-5', C-1"). 

[0518] 

QiHisNjO, X 0.5 HiO\z^\,^X<7)ji-^' C, 47.48; H, 5.80; N, 15.10. ^iaijfji: 
C, 47.54; H, 5.30; N, 14.79. 

[0 5 19] 

73;5% 74xv(7)!j£|^<7)SlJ 

y ^ y -;i/(6 ml)4i<7)73 (0.045 g, 0.0834 rmiol)<^^§y^jC;^^±<^10%Pd(0.11 
8 g)^XXf. ^Jl^mx^mK^ifX. !lMT>^^'> a(0.145 g, 0.0023 moD^g: 

^y-;i/(4x 3 ml)-c^^t7t:^ ^io-tfci&m^m^L. fS^^r ^ ^ y - ;U :y 
rJ'UD^ ^>(1:9, v/v)^-^aiv^i: tTfflv^;t>"; ?!7^;v* A ^ 7 

■i KitL. %^V-^^y K74 (0.015 g, 67%)=^^7t:^ -^^^ }j^(7)74 

O II ififnj n o i/^ T ? tL 7t ^ (7) - SS: L 7t o 
[ 0 5 2 0] 



(182) <l^m2 002-521310 

l-(2-7 ^ y -2-r :t ^ ^y-2-U,4-C-^ -2-N- h "j 7 ^l^;*" n 7 -fe f" ^l'-^ -D-'J 

7 y V ;w)f - ^ :^ (74-c(x:f, )^ 

j>< ^ y -)l/(2 mL)4i<7)^ ^ V-^t-^ K74 (0.050 g, 0.186 mnoDj^^^jf^nDMAP (0 
.013 mg, 0.106 mnoD^jnyfif-;!/ }. 1; 7;i/^D7,tT- h (0-029 mL, 0.242 m 

;>{ iJ' y «-;i':vi:^ nn;){ iJ' >(2.5:97.5, v/v)^}§|ij^ ^ LTfflV^;t:vV ^r^W* 

^m<Dyi- ^ Vtv K74-C0CF, ^r#7tC0.055 g, 8350^ 

[ 0 5 2 1 ] 
FAB-WS m/z 366 [MfH]* . 

^'C MVR (C^OD, 62.9 MHz) § 166.5, 157.7 (q, ^Dc.f 37.5 Hz, GOCF,), 157 
.6 (q, ^Jc.F 37.2 Hz, COCF,), 151.8, 136.8, 136.8, 117.6 (d, ^^.f 287.5 
Hz, CF3), 117.5 (d, ^Jc.F 286.5 Hz, CF,), 110.8, 110.8, 90.7, 89.3, 87. 
7, 87.3, 70.1, 68.6, 66.2, 66.2, 64.5, 57.9, 53.3, 12.7. 
[0 5 2 2] 

QjHi,N,0,F3i;ov^T<7)^^lt: C, 42.8; H, 3.9; N, 11.5. ^ilj^: C, 42.5; H 
, 4.0; N, 11.2. 

[0 5 2 3] 

l-(2-7 ^ y -2-T-';J- ^ v-5-0-4,4'-i; y h ^- v h V ;v-2-N,4-C-y ^ ]y >-2-N- 

h 7;u^ n7-fcf-;w-/?-D-'; v y -yjv^^^ ^(74-cmd^ 

v^CO.6 mL)ft3(7)^ ^ V k74-C]0CF, (0.030 g, 0.082 rrmol)-^y^ 

tcd^TR t° >; V y : V ^ n o y > (0. 6 mL, 1:1. v/v) j:: -^fi^! t ;^:4,4 '->' y h -> 
h KCO.054 g, 0.159 mnol)>g^Ot:-cfi;!)D LC20^), ii-^tl^^S 

-elO|^MWL;to ^Jci:7K<^M^!^«rJpx.C5 mL), ^hUfzU^m^V ^ ux3 ^ 
^>(3 X 5 mL)-ca/ilL7^:o -a^^^-t-^^^^ffi^^mTK^ •:^ h •> AfSffi^K-^-rt^ ( 
3 X 2 mD-e^^^L.^ ^'^tCNa.SOJ, mm.LtZo «'^«ET-eEII^EI ? 
^ a^S-p<iJ'y-;w:v''i5'Dny ^>:t:'J v> (1.5:98.0:0.5, v/v/v) jg^-^ttj 



(183) #^2 00 2-5 2 1 3 1 0 

Lfz^k. &'^mfmtLX^i^]y^iyV74-Cm^'^fc(.0.051 g, 93%)^ 
[0 5 2 4] 

FAB-MS m/z 667 CM]*, 668 (WfH]* . Q^Hj^ N,Oi (cov>T<??FAB-HRMS: 667.21 
42. ^^Bljfjl: 667.2146. 
[0 5 2 5] 

^'QWR (C,D,N, 100.6 KHz) 5 165.1, 165.0, 159.5, 159.5, 151.4, 145.7, 
136.3, 136.1, 134.8, 134.6, 130.9, 130.9, 130.9, 128.9, 128.9, 128.7, 12 
8.7, 128.4, 127.7, 123.2, 114.1, 114,1, 114.0, 110.4, 89.4, 87.9, 87.5, 
87.4, 87.2. 70.8, 69.0, 66.0. 64.4, 60,5, 60.2, 55.5, 53.6, 53.4. 49.9, 
13.2, 13.1. 

[ 0 5 2 61 

l-(2-7 5 y -3-0-(2-v T 7 x h ^ v (v V 7°n t: ;V T 5 y ) * ;^ 7 ^ 7 
^v)-5-0-4,4'->v y^i, Y ^;p_2-N,4-C-p( ^ U y-2-t»t-h i; yju^UT-t 
-D-iJ 7 7 y ^ > C74A)^ 

V ^ ua;>( ^yC2 nDtpo) %^V^'y K74-DMT (0.121 g, 0.181 tmiol)(7> 
•^?^t^N,N-v'^ 7 7°o t°;i/a:.f-;U7^ >C0.093 mL, 0.54 rrmol)^ j; 0^2-^7 y 
Xf-Jl/N,h^v'^ y li;i'4^>^.-^y 5 n >; :5^-r (0.057 irL, 0,26 mmoD^^O 
■CT'jfjDx.^ ig^!^$-^ST'10|^HSi^^L;i:o ii-^fe^-^^ n ^ >(20 mDx' 
R^*t:^^•J'>A|S^a7Kv§■/SC3xl0lnL)-e|jtBt^ ^'^LCNa,SO,) 

t: .J (1.5:98.0:0. 5, v/v/v) ?gr}§ttiySi: LTfflv>/i>"; y A n v 

h^''9 7^ ii#t. MJ±TTM^miL/im. ffiitfi)<;tlC0.107 g)^#;to % 

-80 t:. 30mL)i;-30t:-CrilJPt. m.im. ^^mr^^mtLXy^^ Uti^Y'74A:^ 
^tbL^^ (0-090 g, 57%)^ 

[ 0 5 2 7] 
FAB-MS m/z 868 [MfH]* , 890 [M+Na]' , 



(184) !|$«2 00 2-5 2 1 3 1 0 

'^P (CP,CN, 121.5 mz) s 150.4, 150.2, 148.8, 149.1. 

[ 0 5 2 8] 
^i&faj90 

l-(2-T^ y-2-N,4-C->f- v;/-3,5-0-(r h v-i' V T'a e;U v v a ^-9- ^^-l.B- 
->M ^ 7 y y - ^ > (74B)^ 

te7Xt^'J -7>(3 niL)pt:.<^j( ^ v^tv' K74 (0.20 g, 0.74 tmo^^ff)'^^^zl,^V 
□ D-1,1,3,3-7^ h VT^D vn:i|r-9-> (0.305 fTiL, 0.0011 mo1)$.-l 

5*C-efij3|]LC3|^^), U^m^^l^Tl^mmnLtzo McOH (3 mD^^^jp^, ^ 

LTJJ^ K74B=^#;1: (0.370 mg, 97%)o 

[0 5 2 9] 
FAB-MS m/z 512 |>*fH]* . 

NMR ((CD,),SO, 400 mz) § 11.37 (bs, IH), 7.48 (s, IH), 5.32 (s, IH) 
, 4.06 (d, IH, 3 13.5 Hz), 4.00 (s, IH), 3.84 (d, IH, 3 13.5 Hz). 3.41 ( 
s, IH), 2.92 (d, IH, 3 10.2 Hz), 2.64 (d, IH, J 10.2 Hz), 1.74 (s, 3H), 

I. 10-0.92 (m, 28 H). 

[ 0 5 3 0] 

^'C NWR ((CD),SO(,, 62.9 MHz) $ 163.8, 149.8, 134.1, 107.9 , 89.5 , 87.9, 

70.1, 61.1, 57.9, 49.3. 17.2, 17.2, 17.0, 16.9, 16.8, 16.7, 12.6, 12.2, 

II. 7. 

[ 0 5 3 1 ] 

Q AiN,06Si,jcou^T<^^;^: C, 54.0; H, 8.1; N, 8.2. ^MM- C, 54.0; H 
, 8.3; N, 7.8. 

[ 0 5 3 2] 

i-(2-r^ ^ ->-2-y f- ;L/ T 5 y -2-N,4-<:-p{ f- >-3, 5-0-(.r h 9 ^' V 7° o n' ;u 
V -> ^^-f >-l, 3-v'>f ;i/)-/? -D-«; 7 7 y ~> ;w)f- 5 > (74C)^ 
tezK'f^'^^v^ O Dp{ ^ >(4:1, MM'^(r)%^ V^-y K74B (0.33 g, 0.64 rrniol) 



(185) #^2 00 2-5 2 1 3 1 0 

Ov^'^tcl.S-vT^f tTv^^:^ a [5.4.0].> >7=-'7:7-7-xy (DBU, 0.125 mL, 0.836 rrni 
ol)^ J:a^3-i7>f[:p<f-JI/(0-05 mL, 0.79 fmiol)!^-10t:-ev^j]0 lC30^), M^!^^ 

io'x:x-^mmmwLfzo Emu^m^^ co.os mL, 0.33 timoi) i^^x/B^it 

>f-;i/(0.020 mL, 0.32 niiiol)^. ^ ii, i::fgjp l (15^). 10'C-e24B#pgi^#X7^s:o 
iR^^'ki^BTX^m^^m^^. 3^7- ;w:viJ'unp{ ^ > (1:99, v/v) 

tl:. SfeHBtlt tTJ?i^ K74C ^#/j(0.25 g, 74%)^ 

[ 0 5 3 3] 
FAB-MS m/z 526 \UMy . 

NMR (CDC,j , 400 MHz) $ 8.19 (bs, IH), 7.65 (d, IH, D 1.3 Hz), 5.59 ( 
s, IH), 4.11 (s, IH), 4.05 (d, IH, 3 13.2 Hz), 3.87 (d, IH, D 13.2 Hz), 
3.44 (s, IH), 2.98 (d, IH, 3 9.5 Hz), 2.71 (d, IH, J 9.5 Hz), 2.72 (s, 3 
H), 1.91 (d, IH, 3 1.1 Hz), 1.12-0.96 (m, 28 H). 

[ 0 5 3 4] 

''CWR (CDCl, , 62.9 MHz) ^ 163.7, 149.6, 135.2, 109.7, 90.9, 85.7, 71.4 
, 67.3, 58.6, 58.2, 41.2, 17.5, 17.4, 17.3, 17.2, 17.1, 16.9, 13.3, 13.1 
, 13.0, 12.6, 12.1. 

[ 0 5 3 5] 

C,,H,,U,O^Si, ,0.25H,0\z<D\,yX<7y^m'' C, 54.4; H, 8.3; N, 7.9. ^mM- C, 
54.4; H, 8.1; N, 7.7. 

[ 0 5 3 6] 

l-C2-r:t ^ v-2-p( f- ;u T ^ y -2-N,4-C-> f- u -D-iJ yt'7y ^Z/ ^ > 
(740). 

THFtfK^;? ^ U^i/ K74C (0.40 g, 0.76 innol)-^-^nTHF4a(^x },yy'^)^jy 
J^-y Ka?S(l-0 M, 2.2 mL, 2.2 nmoD^^ia ^jp^^ RtSil^ 

tl=^20^[l9»L^ tf :7K = ^ ^^-^l'(6 mL, 3:1:1. v/v/v)^j[,p£/^„ jg 
-^i^^Srt: Vv>:7fc:;^iS'y-;v(6mL, 3:1:1, v/v/v) jl^^ L Dowex 50x200fj 
g|(2.2 g, H* (tru v^-^i.)?!^!. 100-200 ^ 7 ^ )i::J!)Px.. # tlTtM-^tl 



(186) !|$^2 00 2-52 1 3 1 0 

^^Q^ymmwLfzo mMLtz^ik. m.w.^^')iy'y'A-^ ^ y -ji'O x 3 mi, 3:i 

:1, v/v/v)x-^?^L, -^i^^fzi&m^ifk&TX-BM^m^-^. p(^y-;i/(2 x 5 
rXBm^:'^iLfz^k. fifeS^^tli: LT 5? K74D^#/cC0.17 g, 79)0 

O 

[ 0 5 3 7] 

FAB-MS m/z 284 [MfH]' . CH^'N'O" (COU^TCOFAB-HRIVB: 284.12465. §|iftlHjt: 
284.12402. 

[0 5 3 8] 

tm ((Cp,)jSO, 400 MHz) $ 11.3 (bs, IH, NH), 7.70 (d, IH, 3 1.1 Hz, 
6-H), 5.50 (s, HH, I'-H), 5.26 (d, IH, 3 4.9 Hz, 3'-0H), 5.12 (t, IH, J 
5.7 Hz, 5'-0H), 3.87 (d, IH, J 4.8 Hz, 3'-H), 3.67 (d, 2H, D 5.5 Hz, 5'- 
H), 3.12 (s, IH, 2'-H), 2.87 (d, IH, J 9.3 Hz, 5"-H,), 2.56 (s, 3H, NCH 
3), 2.52-2.49 (IH, m, 5"-+ib), 1.77 (s, 3H, OH,). 

[ 0 5 3 9] 

^H tm (CD3OD, 400 MHz) $ 7.80 (d, IH, J 1.3 Hz, 6-H), 5.71 (s, IH, 1'- 
H), 4.07 (s, IH, 3'-H), 3.83 (s, 2H, 5'-H), 3.36 (s, IH, 2'-H). 3.08 (d, 
IH, 3 9.9 Hz, 5"-H,), 2.68 (s, 3H. NCH,), 2.57 (d, IH, 3 9.9 Hz, 5"-H 
J, 1.88 (d, 3H. ] 1.1 Hz, CH,). 

[0 5 4 0] 

^'CNM^ (GD,0D, 62.9 MHz) ^ 166.6, 151.9, 137.4, 110.4, 91.3, 85.2. 71.4 
, 69.1, 59.4, 58.7, 40.2, 12.2. 

[ 0 5 4 1 ] 

l-(.2-r:^ ^ c/_5_0-4,4'-i; p« y^i^Y')^ jl/-2-^ ^j^y^y _2-N,4-C-p{ f - u 

>K-7 9y >(74E)^ 
Sifeyjct: 'j v>(1.5 mL)4j(^^ ^ u^-y F740 (0.135 g, 0.477 mnol)<7)y§jgt-^ 
vi? nap< ^J' >(l.O mL, 1:1, v/v)p|a<7) 4,4'-v?^ h^->h>;f-;u 



(187) !|$a2 00 2-5 2 1 3 1 0 

^Uv^ K(0.238 g, 0.702 timol)v§-^)^Ot:i:-» L(2055-), # tLT^i^-^tl^ 

(3 X 10 mL)-e«imt7to ^^^fz^mM^im-m-f y v Ai&jfP7K-^?sc3 x 

y - ;U : V iJ' o n p< ^ > : 11 v > (1:98:1, v/v/v) ^ i: LTffl v> v- V * 

LTJ?:^ V-^i-v K74E$:^;t: (0.20 g, 72%)^ 

[ 0 5 4 2] 
FAB-MS m/z 586 [M+H]* . 

NMR (CsD^N, 400 MHz) ^13.2 (bs, IH), 7.98 (d. IW, J 1.3 Hz), 7.98-7. 
00 (m, 13H), 6.12 (s, IH), 4.78 (d, IH, 3 3.7 Hz), 3.88-3.79 (m, 4H), 3. 
71 (s, 3H), 3.71 (s, 3H), 3.29 (d, IH, 3 9.3 Hz), 2.84 (d, IH, D 9.3 Hz) 
, 2.81 (s, 3H), 1.85 (d, 3H, 3 0.9 Hz). 

[ 0 5 4 3] 

^^ChJNR (C;D,N, 62.9 MHz) ^ 165.1, 159.2, 151.4, 145.9, 136.5, 136.4, 13 
0.8, 130.7, 128.7, 128.4, 127.4, 113.8, 109.6, 89.8, 86.8, 85.1, 72.0, 6 
8.7, 60.9, 59.4, 55.2, 40.1, 13.1. 

CjjHjsNjO, ,0.25H2 0iiov^-Cc7)^;t)t: C, 67.2; H, 6.1; N, 7.1. C, 67 

.2; H, 6.2; N, 6.9. 

[0 5 4 4] 

l-(3-0-(2->Tyx h^->(v*^ VT^n t; ;UT 5 7 )*;^ 7 -f y )-5-0-4.4'->?p( 

y ->;i/)f-5 >(74F)„ 

te^Xv:^ D uy >'(2 nDt^o)^ ^ v^v K74E (0.130 g, 0.222 mmol) (^-^ 
^SlwN.N-i;^ V7'nii;i/aif-;l/T5 >(0.088 mL, 0.514 rrmol) isjro*' 2->7y 
if-;i/N,N— y 7*0 ^ n U ^J'M h (0.065 mL, 0.291 imiol)$- 

'^tI$•;^m7lct:^^'J7Am7K•^TS(3x 10mL)-cttaiL. |g^L(Na,S0J^ 



(188) 1ta2 0 0 2-5 2 1 3 1 0 

ij (0.5:98.5:1.0, v/v/v) ^'^mmt LX m\^^fzi^ :^ V y ^ xn-^ }^ 

$-iE7)cv^5^Dn^iJ'>(lmL)ji^§|i^t> mL <m^L-fj:i}^hW^^-T )\^ C60-8 

0- C, 30 niL)n-30t:-c?iJ|]t. iti§^^> ^^m^^ t LX ^ ^ U:^ V74F:^m 
ttlLTt (0.090 g, 52%)^ 

[0 5 4 5] 
'^P Mi« (CP,CN, 121.5 MHz) § 147.7. 

[ 0 5 4 6] 

1- (3 , S-v -0-/^ > -7 ;w-^-(p- h V y!. ;u 4-^ ^ ^ V p< ^ ;u )-2-0-p- J^- 
> 7. - -O-i; 7 7 y y C75)^ 

-J^ au :^ $r yOO cm')4j(^l-(3,5— :;-0-/N;>~7;i^-4-C-t Kn ^^/pt f-;i/-/?- 
D-y ^3^*7 y y v;v)'> 7 v;v41 (3.55 g, 7.81 rmio1)(7)^^^fiy§^H DMAP (3.82 g 
)i5J:C^'Jt&'fkP-h;i'j:-:^;^;U*^;u(4.47 g. 23.5 mmol)^^g-tf^;5)P;t!to 

L. i/'i^ n ny ^(100 an3)$rjp;t7to JS:B5il'^i^$r^m;jctf- h 'J A 
X 75 cm3)'er5fe}tt> ^•^t^cCNa.SO,)^ ^tM^MHT-CE^ ? 
^^iS'^vi:' any y/p< iJ' y-;i/(99. 5:0.5, v/v) ^^-^tby^i: LTfflv^Tt 
>!7yJ^*7A^'^v^^/77'^-e||Slt, ^Ik.mr^'^t tT5?^ Uji-v' K75 
>^#7t:(4.65g, 78%)„ 

1 0 5 4 7] 

5„ «DC1,) 8.49 (IH, br s, NH), 7.67 (IH, d, J 8.3, 6-H), 7.51-7.03 (18 
H, m, Bn, Ts), 6.0 (IH, d, D 7.6, I'-H), 5.05 (IH, m, 2'-H), 4.91 (2H, m 
, 5-H, Bn), 4.56 (2H, m, Bn), 4.42 (IH, d, 3 10.4, Bn), 4.31 (IH. d, D 4 
.9, 3'-H), 4.05 (2H, m, 1"-H), 3.75-3.64 (2H, m, 5'-H), 2.41 (3H, s, CH 
3), 2.34 (3H. s. CH,). 

[0 5 4 8] 

(CDC1,) 162.2 (C-4), 149.5 (C-2). 146.0, 145.3 as), 139.0 (C-6), 13 
6.7, 131.9, 130.0, 129.9, 128.9, 128.7, 128.5, 128.4, 128.3, 128.2, 128. 



(189) it$|ft2 00 2-5 2 1 3 1 0 

0, 127.6 (Bn, Ts) 102.7 (C-5), 85.5 (I'-C), 84.4 (4'-C), 79.2, 78.3, 75. 

1, 74.3 , 72.4 , 69.1 (Bn, 3'-C, 2'-C, 5'-C, 1"-C ), 21.7, 21.6 as). 

[0 5 4 9] 

FAB-MS m/z 763. ^m^B- 61.2 ;H, 4.4; N, 3.3; Cj.Hj.NjOjjSi oa^ffiC 
, 59.8; H,5.0; N,3.6. 

[0 5 5 0] 

DMF (40 cm')i:j3<^^^ u^z/ K75 (3.70g, 4.86 rimoDc^Ji^-^fgjiif-^f^g^j?, 
•J.^A(0.83 g, 7.28 nTnol)=^j,p^;t:o 1^^<^^mWL. HOr-cSGB^iig^, t /co 
m&TT^m^^^tz^k. H,0 (100 cm^)Sr^px.;to Jftm^viJ^nn^^y (4 x 

;t:o ^^^^viJ^na^ i?^/^ ^y-;w(99.6:0.4, v/v) ^-^tti^gt tffflWi 

(1.65g. 75%)!^#7t:, 
[ 0 5 5 1 ] 

^„ (CDCIj) 9.08 (IH, br s, NH), 7.98 (IH, d, 3 8.1, 6-H), 7.39-7.20 (10 

H, m, Bn), 5.85 (IH, s, I'-H), 5.26 (IH, d, J 8.1, 5-H), 4.61 (IH, d J 1 

I. 4, 5'-H), 4.56 (2H, s, Bn), 4.45 (IH, d, J 11.4, Bn), 4.14 (IH, d, J 1 
.7, 3'-H), 3.82 (2H, m, Bn), 3.72 (IH, d, J 1.9, 2'-H), 3.02 (IH, d, 3 9 
.9, l"-l\), 2.78 (IH, d, J 9.9, 1"-H,). 

[ 0 5 5 2] 

(CDCI3) 163.4 (C-^), 150.0 (C-2), 139.9 (C-6), 137.2, 136.8, 128.6, 
128.5, 128.2, 127.9, 127.7 (Bn), 100.8 (C-5), 90.8, 88.8 (C-1' , C-4'), 7 
6.5 , 73.8 , 72.0 , 70.0 (2 x Bn, C-3', C-5'), 49.52 (C-2'), 35.63 (C-1"). 
FAB-MS m/z 453. ^fflijfjt: C, 63.4; H, 5.1;N, 5.9; Q,H,,N,0,S (r)m.m% C. 
63.7; H, 5.3; N, 6.1. 

[0 5 5 3] 



(190) !|ta2 00 2-5 2 1 3 1 0 

l-(2-0-p- }• )\^x.y 7.)V:ii^~ ;i/-4-C-(p- h ;U J-. > 7> ;i/ 4^ ;t ^ V > f- "D" 
4R7XJ=-^ V-JW(2 cm')4.(^>fb^!^75 (0.80 g, 1.0 nmol)(o-^vStCK^±(D20^ 

DDp( ^ ^ y-;i/(99:l, v/v) $-v#tB^t tTfflv^/j'> V * r^W* 7 A 
h^^v7'f T-^S^L^ e-feSff^ii^t LTJ^iJ' l^^e- V K76A^^;t (0.30 g, 4 

[0 5 5 4] 

5„ (CDjOD) 7.67 (4H, m) , 7.45 (IH, d, D 8.2 Hz), 7.34 (4H, m), 5.86 (IH 
, d, J 8.0 Hz), 5.40 (IH, d, 3 8.1 Hz), 4.95 (IH. m), 4.35 (3JH, d, D 5.0 
Hz), 4.17 (2H, m), 3.61 (2H, s), 2.40 (6H, s). 

[ 0 5 5 5] 

5c (CDjOD) 165.4, 151.6, 147.5, 146.6. 141.3, 134.0, 133.8, 131.4, 130. 
9, 129.2, 128*9, 103.7, 88.0, 85.4, 80.7, 72.4, 71.0, 64.3, 21.7, 21.6. 
FAB-MS m/z 583 |W+H]* . 

10 5 5 6] 

l-(3 , 5-0-(7v h 9 ^ V 7* D t' ;u -> n ^ ^ -1 , 3-i; ^ ;u )-2-0-p- h x > >(. ;u ;}s 

- ;l/-4-C-(p- J> y 7. )V P ^ ^ ~y :^ ;1/)-/? -D-iJ iK 7 7 y ;w) 7 v )V 
(76B)^ 

^7jCt:'J v>C4 cixt^^(r>yL^V^=y K76A (0.27 g, 0.46 imio1)(7)^#-^vti;l 
,3— 7;}^ n n-1,1,3,3-^ > 7^ V 7°n t: ;v v p ^Hj- > C0.22 an' , 0.70 rrniol) 

7X-^V^(15 onO^rtPAT^sio ig-^t/^viJ^nn^ ^> (3 x 10 aiP) -cJitBt> 
^-^/i^mi'^^igJ^LCNa.SO,), itiiL7t:o M^«ETT« ? 
^DO^ ^y/:^ ^y-;u(99.5:0.5, v/v) ^ ^ LTffli/>;t: v U y^V;;!/ 7 
A^u^h^yy^X-m^L. ^^mf^mt\.X%^V^i/V 76B$.^|^.(0.37 



(191) !|$a2 002-5 2 1 3 1 0 

9. 9790o 

[ 0 5 5 7] 

S„ (GDCI,) 8.70 (IH, br s), 7.80 (4H, m), 7.36 (4H, m), 6.98 (IH, d, : 
8.1 Hz), 5.64 (IH, d, 3 8.0 Hz), 5. IS (2H, m), 4.98 (IH, d, J 7.0 Hz), 4 
.39-4.32 (2H, m), 3.92-3.76 (2H, s), 2.45 (6H, s), 1.27-0.66 (28H, m). 

[0 5 5 8] 

Sc CCDClj) 162.9, 149.3, 145.6, 144.8, 143.9, 132.9, 130.1, 129.9, 128. 
2, 128.1, 102.2, 94.6, 84.7, 80.4, 72.8, 67.8, 64.6, 21.7, 17.3, 17.2, 1 
7.1, 16.9, 16.8, 13.1, 12.8, 12.3. 
FAB-MS m/z 825 |MfH]* . 

[ 0 5 5 9 ] 

l-(.2-rt ^ ->-2-p{ * h -2-S,4-C-^ -3, 5-0-(x Y yy( V/u 

Z/ D ^-^t-l,3->'^ -D-i; .-K 7 ^ y 7 C76C)^ 

DMF (5 cm,)4i<7)^i^ K76B (0.26 g, 0.32 nmoDo^^igyj^ti i-^BWt 

ij «; ^7 A (0.054 g. 0.47 xm>\^^^^^tZo S:t&ti'^!^$'nO<c-c20|^M^# L^«: 
o W.^S.T'^^^^^W-M^^fz^k. HjO (20 an')^jjp^;to fflth^v^nnp(3^ 
y (3 X 10 cm')-C;ffV^ -^^^-^ tCNa, SO, ), ^^^t. MffiT-C 
m^^'^tzo M^v^nnpJ ^y-;v (99. 25:0.75, v/v) ^^^^t 

V K 76C (0.125 g, 7750^ 

[0 5 6 0] 

S„ (CDCl,) 8.55 (IH, br s), 8.02 (IH, d, J 8.1 Hz), 5.82 (IH, s, I'-H), 
5.65 (IH, d, J 8.1 Hz), 4.37 (IH, d, : 2.1 Hz), 4.10 (IH, d, J 13.2 Hz) 
, 3.90 (IH, d, 3 13.1 Hz), 3.53 (IH, d, D 2.1 Hz), 2.92 (IH, d, 3 10.1 H 
z). 2.74 (IH, d, D 10.0 Hz), 1.30-0.80 (28H, m). 
[ 0 5 6 1] 

5c (CDCl,) 163.2, 149.8, 139.6, 100.9, 91.4, 90.7, 71.5, 59.8, 51.5, 34 
.4, 17.5, 17.3, 17.1, 16.9, 15.5, 13.6, 13.3, 13.1, 12.9, 12.3. 



(192) 4#^2 00 2-5 2 1 3 1 0 

FAB-MS m/z 515 [M+H]' . 
1 0 5 6 2] 

l-(2-r;t ^ '>-2-p< 7* h -2-S.4-C-p( f- \y > -D-ij 4? 7 7 ^ v ^l')':^ y ;i/ 
C76D)^ 

TUF (1.0 on*)it'<^^ ^' K76C (25 mg, 0.049 '(mi\)(oi^W^Wr^y v \t 

T h 7rf-;WT>^c:^'> A-^fj^aHF4:.(^lM v§?g0.20 cm^ , 0.20 mmo1)=J:0t;-e^n 

m.^m-^^'^Mnmm\^fz\k. h^o (s cm')^jjp;t, ri-^t/^E^^-^ 

Tto JliS^vi^DDp< iJ'y-^l'O/rS, v/v)^-^tB-}gi: L.xfflv>7^:v'; * 

(9.0 mg, 69%)„ 
[ 0 5 6 31 

5„ (CDjOD) 8.19 (IH, d, J 8.1 Hz, 6-H), 5.77 (IH, s, I'-W), 5.65 (IH, d 
, 3 8.1 Hz, 5-H), 4.31 (IH, d, J 2.1Hz, 3'-H), 3.86 (2H, s, 5'-H), 3.53 
(IH, d, 3 2.2 Hz, 2'-H), 2.93 (IH, d, J 10.3 Hz, 1"-H.), 2.73 (IH, d, 
3 10.3 Hz, 1"-H,). 
[ 0 5 6 4] 

(CD, CD) 166.5, 152.0, 141.7, 101.2 , 92.1, 92.0 , 71.4, 59.9 , 53.6 , 35 

.4. 

FAB-MS m/z 273 [WfH]* . 

[ 0 5 6 5] 
^ifi^njlOl 

l-(2-r^:t ^ i/-5-0-(4,4'-v'^ ^ ;u)-2-^ ^ h -2-S,4-C-p( f- v 

V'-^-o-'; jK7 7y 7 ->JWC76E)„ 

^ffi7X 'J V >' C5 an*)pj3<7576D (0.2 g, 0.37 iTinol)(^^§ygtc4,4'->'p( h 
Vf-JWiJ'ny^ K (0.186 g, 0.55 rrmol)$^^jB-^,jp^^^^ 5^W^# 

i^)j:^iS-^ti^ot:ti?^iPL/io ^^TKt^ h ^ ^nmAmmoo atf:}^jjn^^ 

ltL> ^^L/t (Na,SO,)^ -^^S=g:M)±TT'lt*t> m^^i^ ^ ^ ^ >^ ^ y/^ ^ 



(193) 002-52 1 3 1 0 

y-;i'/fc: •;->'> (98.5:1.0:0.5 v/v) ^?#tB-®t LTffl 'J p&'J^JU* 9 A ^ 

hi^^7^ XifiS^L. &^^<r)mfmtLXyi^^U^Z^h^76E^^^f^ (0.175 

g. 

[ 0 5 6 6] 

$^ (CDC1,) 164.5, 159.4, 151.6, 145.7, 139.9, 136.4, 136.0, 135.6, 130. 
9, 130.8, 128.8, 128.5, 128.4. 127.5. 127.4, 122.7, 113.9, 101.5, 91.7, 
90.2, 87.6, 71.8, 61.9, 55.3, 53.7, 36.2, 30.6. 

[ 0 5 6 7] 
FAB-MS m/z 574 [M]* , 575 [MfH]* 

(.mmm' C, 65.2; H. 5.4; N. 5.O; Q,H,„N,0,S <7)a|^^ltC. 64.8; H, 5.3; N 
, 4.9%). 

[ 0 5 6 8] 

l-(3-0-(2-v 7 y h ^ V Cv V 7°n t: ;u T 5 y 7 ^ y )-(2-t':4- ^ ->-5- 
0-(4.4'-v'^ h^i/h 9 f-;i^)-2-p( JW?!7 7" h-2-S,4-C-^ f- :/-^-l>-'J ^'7 7 

to;7lCv:J' o o > (2 cni')i:|a(7)76E (0.160 g, 0.28 tTrnol)(7)^-^tiN,N->'^ V 
7*0 idJVx.'f-JlyT ^ y CO. 27 cm')^ J: i/2-v7y j:--^JI/N,N-v.f y 7°n t: 

K^DV:?^-f ^ C97mg, 0.42 mnol)^0'C-C}fjpx.?5:o ^?a-e5|^Mt^# L?t 

SO,) iJtlETT'^II^S o Wk^V^ n ny ^ ^ y -;i//ti" <; v > 
(99:0.5:0:5 v/v) ^yitBy^i: LTffli/^/cv U 7 A i> h^/yy-f T 

B£!^?S:}gfeL<mi^t^L'^5()^<b^ll;^4 (100 cm* , -40t;tc^^ip)^-^,^tti Lt^^Io 
ti^i«iitTlBlJKU, «mi^^«ifet. LT^iJ' K76F 

(95 mg, 4^^ 

[ 0 5 6 9] 
5p (OXIIj) 148.9, 149.0. 



(194) #^2 00 2-5 2 1 3 1 0 

[ 0 5 7 0] 

3, 5—7-0-^ y -y 2-0-^ V ^ D tT 'J r' > -4-C-(p- h ;V j:. > 7. ;v * - ;V :t ^ -> 

3,5— >'-0-/n;> -7;v-4-C-t: Kn f-;u-l,2-0-^ V 7°n t: U x >-« -O-'J ^ 
7 7 y - ;^ 31 (15.38 g, 38.4 ranol), ^;Jc t: y > (20 aiP )i3 j: C/^^etIcv ^' n 
n > ^J' > (80 ml) (Dmm^-^X^-^^W Lfzo it*v ^J' n n ^ ^ > (8 cm* 
L7^^*^<l:P-h;WJ->;^;U'ts:=.;i' (8.75 g, 46.0 rmol) ^l^^X^M^f^o 
^?S-Cl7B#ra^#L7to R)S^^JCi^;ic(200 cm3)x'^iS$i ■^;ft . Jfttb^v^DO 
p{ ^ >(5 X 150 an')-etTi,., ^:b-fr?t:tM^>^m7kt-^ h ^ ^fkmAmm(. 
3 X 100 0^)13 J: j/y^^ >(3 X 100 atf )-C^?f L. ^g^tCNa^ SO,), ^^JiL 
> ML&TTm^^'ttZo m.U'k'Ji^uu^ ^y: ^ ^ y -jv(98. 5:1.5, v/v) ^ 
'^lUMt LXm^-^tzi/ iJ Y ^ h, h ^ 9 7 -ClSI^ L . 

tT77=^#7t(17.4 g, 82%)^ 

[0 5 7 1 ] 

5„ (CDClj) 7.79-7.19 (14H, m, Bn), 5.66 (IH, d, ] 3.6, 1-H), 4.69-4.20 
(8H, m, Bn, 5-H. , 5-^ , 3-H, 2-H), 3.53 (IH, d, J 10.3, I'-H,), 3.46 (IH 
, d, 3 10.3, I'-Hfc), 2.40 (3H, s, CH,), 1.29 (3H, s, CH,), 1.26 (3H, s, 
OH,). 

[ 0 5 7 2] 

CCDCIj) 144.6, 137.9, 137.3, 133.0, 129.8, 128.4, 128.3, 128.1, 128. 
0, 127.9, 127.7. 127.6 (3f#l^), 113.6 (C(CH,),), 104.2. (C-1). 84.7 (C- 
4), 79.0, 78.7, 73.7, 72.7, 70.7. 70.2, (Bn, C-2, C-3, C-5, C-1'). 26.3. 
26.0 (C(CH3)j), 21.6 (CH,). 
FAB-MS m/2 555 [M+H]* . 

(.^mm- C, 64.8; H, 6.2; C,,H,,0, S <^3i|^<ji C, 64.9; H, 6.150. 
[0 5 7 3] 

1, 2— >'-0-7 ^ f - ;u-3 , 5-vf-O-^ y =J }U -4-C-(p- h jU x > >(. ;w ;^^ r. ;|/ ^ ^ f- 



(195) #^2 00 2-5 2 I 3 1 0 

80^g^^C250 an»)tt3(7)7 7^ -7.77 (17.4 g, 31.4 rnnol)(^-i§^^;S^60t:T20 

?-^7to a^=^si;!Kt^'; v^vcioo ot^hmzfrnmLfzo mAmm C14.2 ons) 

m.^^'t'J^nu^^yC.Ax 150 citf)-cjaithL7^:o ^to-^Ttr^MSr^m 
7jcfg:h N >; '>A|&^7lcMC2 X 125 or^ )i3 J: 7-7 > (3 x 150 an')-ef5fe?tL 

^y-;i,(98.5:1.5, v/v) ^-^thvt t LTffl v 'J ;t? ^JU* 9 A ^5^ n v h 7 
7^T)|tS^t. ^^<7)Mi: tT78^^|/i (a, ^-1:1) (13.5 g, 72%), 
[ 0 5 7 4] 

(CDCIj) 169.8, ie9.6, 69.4, 168.8 (G=0), 144.7, 137.7, 137.5, 132.8, 
129.7, 129.6, 128.5, 128.4, 128.3, 128.2, 128.0, 127.8, 127.7, 127.6 (B 
n), 97.4, 94.2 (C-1), 86.4, 84.2 (C-4), 78.9, 77.5, 74.5, 74.1, 73.7, 73 
.5, 71.8, 70.6, 70.5, 69.6, 69.5 (Bn, C-2, C-3, C-1'), 21.6, 21.0, 20.8, 
20.6, 20.4 (CXXZHj , C(CH,)j). 
FAB-MS m/z 599 |MfH]* . 

( 0 5 7 5] 

3-0-^ y y ;U-1 , 2 : 5 , 6-^j-0-y( v^U\i^)ry-a -^f ;U 7 7 7 - >^ (30B)„ 
v> f-;U4-^;Wi.7 5 K4'<7)Ot:col,2:5,6— 7-0-^ V7°ne'j f'^-a -0-7^7 
=yj-7. (30A) (Pfanstiehl Laboratories Inc. j; 19 x^)C40 g)(o^V^lC 

[ 0 5 7 61 

3-0-^> vr;U-l,2-0-^ V 7'n t: 'J r^V'-a ^^^;i/r7 y y J - (30Q, 



(196) #^2 00 2-5 2 1 3 1 0 

30B (50 g)^75 mm'PT20mm^M7k'i^mLtzo ^J^^&iZ-mL. SH^xf- 
)VX'mm 40 g (90 %)<o^OC^mZo TLQc J: mMo 
[0 5 7 71 

3-0-/^^ y V ;u -1 , 2-0-^ V 7" a t > - c -D- >; > ^ v 7 ;U K 7 9 ^ - 7. (3 
CD), 

7|C/^ ^ y ^;p(l:l)it.(030C (40 g>l^m^mW L^J:i}^h7i^'=P<DMmMi' h U ^ 
^^m:^^)VX-^^Ltzo ^m^M^'M.^^^. 30D, 32 g, ism^ntz^ 

[ 0 5 7 8] 

^O-^ > V ;U-4-(k K D ^ i/ ^ f - ;v)-1.2-0-^ V 7° n t: ij 7^' > - a -t>-x 'J y?. n - 
^>h7^y-7. (30E)^ 
37 %t4*;WA T^Vf't <J: C^'lN7X^>fb^ h 'J ^ A ^7K*3 J: O't h ^ t Kn 
7 7>a:l)4'<7)30D (32 g)<Oii#-MicOTc-ej[|0^, M^^16^MMt> S^m 

^■^h^^mf^mtLxm^nLtz^'^ 9<D'yuv^^mzo mm^Mm^mw^^t t 

TISI'fbL/clO g(^rE[3T'^)o/jo ^)=b-tT30E, 92%^^/^. [23 g (fifeglf^tlli 
"n-^i ^UB.^^ ifiil!ll<^f@3^tllO g (had faster moving impurities by TLC, 

^ 7 1- -13 i?) or ^) -2) o 
[0 5 7 9] 

3, 5— >'-0-^ y y ;u-4-C-t: Kn ^- v > ^ ;p-l,2-0-xf y tf U ^ >-« -D-U # 
-yyj-Ts (31), 

NaH 60 %tBnBr^jflv^T30E (20 g)^gr-10'C-e'^J>' vJU'fbL^ 2o07'l' 
S'#;to 79^y>'^*9i^^'D'7 hi/97'f ICJ: 19. ±T-fVv-i:tT31, 14 
g. (5490$r^|;to "n-Q^J: »9l^Ho 
[ 0 5 8 0] 

3, 5— >'-0-^^ > V )U-i,2-0-y( V 7^ n t: <; > h « -D- 7 5 y ^ ( 



(197) 1t^2 0 0 2-52 1 3 1 0 

77)o 

[ 0 5 8 1 ] 

1, 2-7-0-7 f - ;i/-3, ^/ ;i/^C- ^ ;i.-D-ij ;K 7 7 / - 7. (78)^ 

77 (14 g)<7)i)|i7)c35'^^75%g^|K4>65l3T-18^WtTo;to W^MJST-Cllfe* L 
> mii."^^^ y (3x100), h y (3x50) j3 J; O^teTK tl 'J v ^ (2x50)t:'M 

!^ttTi2g, <i8^(D78^^tzo 78 (7)#ffl^;g,-9-> 7°;vt iimil^Cn-C, HPLC, 

[ 0 5 8 2] 

mmm 105 

l-(2-0-7 -t f- ;u-3, 5— 7-0-^ > ;u-4-C-(p- f. > 7. ;W * ^ ^ ^ ^ 

-/? -D-V 7 ^ y -> - ^ > (79)„ 

Sft7jC7-lr h:::. h (182 orf )4'(^ 7 -ig-^tl78 (12.8 g, 21.4 rnmoDij 
iCJ'^^ >(5.38 g, 42.7 rTmol)<^^^-^^^t;N,0-i:;^ (> i; p( f.;V->i; ;w)7^r 

h75 K(31.68ml, 128.23 trmol)$.;tjp;t;to M^ig'g'i^=^^^aT-ll^ram# L> 
h(6.57 ml, 30.33 mmol)5^f^Jjpt> ^g^tl^60t:T-10B#Mm# L;to J5:iSig'^ 

200 arf )^fflu>xJflltBL;to -^^-^Tt^t^ffi^^Kte^^ h 'J Am7lcM(3 
X 150 aTP)^j:o?7*9^ >(3 X 150 mD-eyJfejf- 1. ^^t(Na.S0,), jiilt, 
MTTE^^-i^r^sZo ^?t=^vi5'onp<^>:p« iJ^y-;u (99:1-98:2, v/v)^ 

LX^i^UtZ^V 79^:^^^(13.1 g. 92%)„ 



(198) 1t^2 00 2-5 2 1 3 1 0 

[ 0 5 8 3] 

S„ (CDCIj) 9.04 (s, IH, NH), 7.73-7.19 (15H, m, 6-H, 5.94 (IH, 

d, 3 5.5, I'-H), 5.37 (IH, d, D 5.6, 2'-H), 4.57-4.40 (5H, m, 3'-H, 5'- 
ti, 5'-H,, Bn), 4.14 (2H, s, Bn), 3.75 d, 3 10.2, 1"-H.), 3.57 (IH 
, d, 3 10.2, l"-li), 2.41 (3H, s, CH^QH,), 2.02 (3H, s, CjOCHj), 1.54 ( 
3H, s, CH,). 

[ 0 5 8 4] 

(CDCl,) 169.8 (C=0), 163.5 (C-4), 150.2 (C-2), 145.0, 136.8, 135.6, 
132.1, 129.7, 128.5, 128.0, 127.9, 127.8, 127.5 (^^^), 113.5 (C-5), 8 
6.8, 85.3, 77.6, 74.6, 74.3, 73.6, 70.8, 68.8 (Bn, C-l", C-3', C-2', C-4 
'), 21.3 (CH,), 20.5 (COCHj), 11.8 (CHJ. 
FAB-MS m/z 665 [M+H]* 

(.mwm 61.2; H, 5.3; N, 4.1; S, 4.7, Cj^HjeO^gN^S <DmmU C. 61.4; 
H, 5.4; N, 4.2; S, 4.8 ). 

[0 5 8 5] 

^mn 106 

l-(3,5-->*-0-^>->*;^-4-C-(p-^ ;vx>'7.;Vj^x;I/^^->;>{ f-jV)-y?-D-iJ 5}C7 

>'C80)„ 

U^i/V79 CU.l g, 19.7 rrniol)^^ ^ y -;v (200 cm' ,f^5fp^ ^ y ^ ;U 
'147>^"7$-|w|#ffl:(7)p< ^ y - )UX-fh^t ^ ^ tK X ►)p^)4'<?)T>^-T 

i^au^^y (400 cnf)[zmmLfzo ^^^^Vy^ yO x 150 arPK-^itt 
^ ■^^LCNa.SO.X MiiL, m&TX-m^-^^tzo v tJ' n n y ^ >- :y 
y^;i/(99. 5:0.5, v/v) y#ai?f^t tTfflV^Ttv'J nv Y^'yy-i 

-effiSJL. ^^mf^mtLX^^ F 80 (10.7 g, 87%)^ 

[ 0 5 8 6] 

S„ (CDC1,) 9.66 (s, IH, NH), 7.71-7.21 (15H, m, 6-H, ^#|^), 5.72 (IH, 
d, J 5.1, I'-H), 4.75, 4.55 (2H, ^etl-TtL d, 3 11.5, Bn), 4.51 (2H, s, 
Bn), 4.37 (IH, t, 3 5.4, 2*-H), 4.304.12 (3H, m, 3'-H, Bn), 3.76 (IH, d 



(199) 1^^2 0 0 2-5 2 1 3 1 0 

, 3 10.2, 1"-H.), 3.59 (IH, d, 3 10.2, l"-li), 2.39 (3H. s. CH,QH,), 
1.48 (3H, s, CHj). 

[0 5 8 7] 

5c (0X1,) 163.8 (C-^), 150.9 (C-2), 145.0, 137.0, 136.9, 135.9, 132.3, 
129.8, 128.7, 128.6, 128.2, 128.1, 128.0, 127.6 (^^J^), 111.0 (C-5), 
89.6, 85.3, 78.4, 74.5, 73.8, 71.1, 69.7, (Bn, C-1', C-3' , C-2', C-4', C 
-1"), 21.6 (CHj), 12.0 (CH,). 

[ 0 5 8 8] 
FAB-MS m/2 623 0*fH]* 

C^tMC, 61.5; H, 5.2; N, 4.4; S, 5.2, C,, H,,0i, S (Tjaf^fgC, 61.7; H, 
5.4; N, 4.5; S, 5.1 ). 

10 5 8 9] 

mmm 107 

(IS, 3R,4R, 7S)-7-^ > i/)],^- ^- z^-l-y^ y W ^ v ^ f- ;U-3-(f- ^ > -1-^ )U 
)-2,5->';^^-ij-tr>'i^ d[2.2.1]/\7'^ y (36)^ 

^!E7jc DMF (150 aiP)4i(7)j? ^ l^yjrZ^ F 80 (10.65 g, 17.1 inmol)(7)^^-^-^ti 
^>/ftc|:.(0.9 g, 22.2 trmo1)(757X^'fbt ^ 'J ^ ^^Mmm^k^V-V^'J^^Af^m^fz 
o ti-^tl^Ot:° -el5^Mm#L^ 60%;jjct^bt N U'^i^ (0.205 g, 5.12 ninol);^^ 

^hiz-M^. R)Sii^!^*0'C-e22i^M»t^co ^ i5'y^;w(20 cm')$^jp;t. 

^^>-eRjSiii'^!^«'Ml±TT'^ffl:>6^'#^J^'a:&f T'illiLTto ^JcJ^tIc (300 cm') 
JllltB^-v^nnpf ^y (5 X 150 cm')!^j^v^-r^fo /co -^^-^r/c^ltffi 
«r;^m7)ct-^ ^ 'J^^nmy^mmO x 40 cm')^j:a'r9-f >(3 x 40 cfn')-^^ 
i^L, |ig'J*t(Na^SOJ, ?iiiL^ MEETT^IS^-^Tto ^it v n n p< ^ > : 

(99.5:0.5, v/v) -^ttivSt LTffl(/Vc->'; :^ ^ A ^ n v 

yy^-cm^Ls ^^mfi^mtLX^^\yiri/¥ 36 =^#7^(7.1 g, 92%)„ 7.^ 
^ |.;i,7^-^(i36icou>T^tc#^,tl^^7^-^(^ffllHit C, 66.2; H, 5.8; N, 6. 
1; C,,H^,N,0.coaf^flt C, 66.6; H, 5.8; N, 6.2 ')t-'^LfZo 
[ 0 5 9 0] 

%mn 108 



(200) !|fa2 00 2-5 2 1 3 1 0 

3, 5— >'-0-^^ y 2-0-^ V 7* n li 'J > ^>'7.;u*^;i';i-^->^f- 

-0-.; .iey y y - (200)^ 
to7XV:°'; v>'C3 mL)4.(7)7 ^7.31 (2.16 g, 5.39 rnnol)(7)Ji^^^;gtcJtafk 
> tJ' >'X;U;}^:=.;i'(0.61 mL, 16.0 rmoD^g.O'C-cfg^ljp Lt^o M^^^-^i^^-^S-eZ 
OP#MW t> ;>}C}^7X(300 mL)-e3)^iS^^^ 'J^uu:^ 9 > (2x300 mD-eJiai t 

200^:#/c(2.55 g, 99%); 
[0 5 9 1] 

mR (CDC1,): $ 7.37-7.24 (10 H, m, Bn), 5.78 (1 H, d, J 3.8 Hz, H-1), 
4.85 (1 H, d, 3 11.7 Hz, Bn), 4.73 (1 H, d, 3 11.9 Hz, Bn), 4.64 (1 H, 
dd. D 4.0, 5.3 Hz, H-2), 4.54 (1 H, d, J 11.9 Hz, H-5'), 4.52 (1 H, d, 3 
11.9 Hz, Bn), 4.46 (1 H, d, 3 11.9 Hz, H-5'), 4.41 (1 H, d, 3 11.8 Hz, 
Bn), 3.60 (1 H, d, 3 10.4 Hz, H-5), 3.50 (1 H, d, 3 10.5 Hz, H-5), 3.06 
(3 H, s, SQjCH,), 1.68 (3 H, s, CH,), 1.34 (3 H, s, CH,); 
[0 5 9 2] 

"CM^ (CDCIj): $ 137.79, 137.31, 128.54, 128.48, 128.16, 128.01, 127.8 
7, 127.79 (Bn), 113.66 (C(CH,)j), 104.46 (C-1), 84.88 (C-4), 78.48. 78.4 
1 (C-2, C-3), 73.65, 72.63, 70.78, 70.16 (Bn, C-5. C-5'), 37.84 (SO^CH,) 
, 26.20 (CH,), 25.69 (CH,); 

[0 5 9 3] 
MS FAB: 501 (M+Na, lOOPO. 

^Wm- C, 60.37; H, 6.29; S, 6.53; C,,HjoO,S (7)3i^fj| C, 60.24; H, 6.32 
; S, 6.70 %. 

[ 0 5 9 4] 

mmm 109 

^f-;ix3,5-v-0-^:/->';U-4-C-p{ ^ y 7. )V yt- }V t ^ >^ }p- a ^-V y J 

'>KC201), 



(201) #^2 00 2-52 1 3 1 0 

p< ^ y - ;Ut4i^^(20P6 w/w, 31.7 rnDjs J: 0?7|c(4.4 mL)i:|a(7) 7 9 y - ;^ 200 (1. 
133 g, 2.37 moV(7)i^^;^^^x-^mm^WLrzo ^mTKMt h U '^AT-l^tlL 

tz^k. mm^kz^^^uu^^y (2x150 mDx'jjaitTto -^^-t^Ttisiaii^^-Ticaso 

v'^j' uny ^ > :p< ^ y - (99:1) -^tb^^t LTffl^^^Ttv'; iJ^JV^yA^u 
^h^yy-f X-n^L. mM<DmO..01S g, 95%) ^ LT4Dc!^201$r#7t : „ 
-2:1); 

[ 0 5 9 5] 

NMR (CDCl,): ^ 7.39-7.22 (m, Bn), 4.86 (br s, Bn), 4.69-3.99 (m, Bn, 
I+-5', H-1, H-2, H-3), 3.68 (d, D 8.9 Hz, H-5 ^), 3.51 (d, J 9.8 Hz, H-5 

a), 3.46 (s, OCH, <,). 3.34 (d, J 9.1Hz, H-5 3.32 (d, J 9.7 Hz, 
H-5 a), 3.28 (s, 00^ ^), 2.97 (3 H, s, SG^CH ^), 2.93 (3 H, s, SOjC 
H, a); 

[ 0 5 9 6 ] 

^'ChM^ (CDCl,): s 137.74, 136.98, 128.70, 128.64, 128.58, 128.56, 128. 
37, 128.21, 128.15, 128.09, 127.98, 127.86, 127.83 (Bn), 107.54 (C-1 yj) 
, 103.39 (C-1 a), 84.65, 83.18, 81.90, 78,87 (C-4, C-3), 75.04, 74.07, 
73.73, 73.70, 73.38, 72.56, 72.11, 70.85, 70.55, 70.20 (C-2, Bn, C-5, C- 
5'), 55.90 (OCH, a). 54.96 (OCH, ^), 37.18 (50,0^ ^), 37.07 (SC),CH, 

a): 

[ 0 5 9 7] 
MS FAB: 475 (hWJa, 25%). 

^iHg: C, 58.40; H, 6.33; C,,H,oOi,S (Tjap^fg C, 58.39; H, 6.24%. 
[ 0 5 9 8] 

mm 110 

(3R)- is J: (3S)-(1S,4R, 7S)-7-^ y 5/-l-/^ > ;W j}" ^ -> ^ f - ;V-3-y 

h ^ ->-2, 5-7 :t 4r -ij- If -> iJ' n [2.2.1] /vy^ > (202^ J: r;?203)„ 

dBtjJc DMF (25 mL)4j<7) 201 (3.32 g, 7.34 mmi:>a)^^'^^Ox:x-mWL. jjc^'fb 

:^ h V ^ M.<r>^mmm<^7C0 mg. 16.9 mno1)$.jt)p^ ;t o M'g'!^$-^fiT-90^M 



(202) #^2 00 2-5 213 1 0 

n^^i^^^^:^ ^>i:-miiiWLt UTfflV>;t->V y V ^Ty y ^ 

OP/^ ;feJ:iCJ^0.777 g, 3(»Q^ 
[0 5 9 9] 

(lS,3R,4R,7S)-7-^V^7;j-:^^>-l-/v^>-7;P;j-:^->^ ■^;i/-3-^ ->-2,5-y ^ 

^'ij-tf v^ p[2.2.1]/\7'^ (202)^ 

NMR (0X1,): ^7.3&-7.26 (10 H, m, Bn), 4.81 (1 H, s, H-1), 4.65 (1 H 

, d, 3 11.9 Hz, Bn), 4.61 (2 H, s, Bn), 4.56 (1 H, d, 3 11.9 Hz, Bn), 4. 

11 (1 H, s, H-2), 4.09 (1 H, s, H-3), 4.01 (1 H, d, J 7.5 Hz, H-5'), 3.8 
0-3.77 (3 H, m, H-5', H-5), 3.39 (3 H, s, OCHj); 

[0 6 0 0] 

^'CNMR (CDC%): ^ 138.05, 137.36, 128.47, 128.44, 127.88, 127.73, 127.6 
3 (Bn), 104.97 (C-1), 85.13 (C-^), 79.16 (C-3), 77.18 (C-2), 73.64 (Bn), 
72.26, 72.10 (Bn, C-5'), 66.50 (C-5), 55.34 (OCH,); 
MS FAB: 379 (MfNa, 2SQ. 

%mm- 70.55; H, 6.97; QiH^.O, oa^fgC, 70.77; H, 6.79%. 
[ 0 6 0 1 ] 

(15 , 3R, 4R , 7S)-7-^ y -J)Vir^ v -1-^ y v ;U ;^ ^ ^ f - ;U -3-p( h ^ -> -2 , 5—7 

v:^ D [2.2.1]/\7"^ > (203)^ 
^H NMR (CDClj): <5 7.36-7.26 (10 H, m, Bn), 5.00 (1 H, s, H-1), 4.67-4.54 
(4 H, m, Bn), 4.18 (1 H, s, H-2), 3.99 (1 H, s, H-3), 3.99-3.90 (2 H, m 
, H-5'), 3.75-3.68 (2 H, m, H-5), 3.49 (3 H, s, OCH,); 
[0 6 0 2] 

^'CNW? (CDClj): 5 137.83, 137.53, 128.51, 128.48, 127.96, 127.82, 127.7 
1, 127.62 (Bn), 104.05 (C-1), 88.44 (C-^), 79.54 (C-3), 77.16 (C-2), 73. 
68 (Bn), 72.61 (C-5'), 72.24 (Bn), 65.73 (C-5), 56.20 (OCHJ; 
MS FAB: 379 (MfNa, 100%). 



(203) #^2 00 2-5 2 1 3 1 0 

[ 0 6 0 3] 

nmm 111 

(IR, 2S, 3S)-2-^ y ->-3-^ > v ^ -> ^ f - h ^ -> (f - 5 > -1- 

^ ;u)^ f- ji/)-3- h 'j p< f- ;i/ ^w^i- ^ v-r h ^7 t K n 7 v > C204)„ 
^ttTKT-fe h V ;i/ (9.3 rrL)4.(7) 202 (216 mg, 0.606 mmol) j: yff- 5 > (1 
53 mg, 1.22 tiinol)(^-^'jgtcBSA (N,0-if ;^ ( h f-^Uv' V ;p)T-fe h T ^ K . 0- 
90 mL, 3.6 mno1)^.jD;t. MTJ^ilS^M^^i^l^ Lt^o ?§?g«:Ot:t^?^*P t^ 

;U h 7 l-- f (0.153 mL, 0.777 irmo1)=^^^j!jtitfco S^'ClS^W 
. 60X)-c24B^^^^!|£t7tm. RJ^:^^>^^7lC^i- h •;'i'A^a5ftl7fcM(20 mL)X'^ 
M^-t^:. v^DDp<^> (2x50 mL)$.ffli,^-?:ttttlt?to -^^^-^^tttaii^^j^B^TK 
h';':7A|Sfn^-^?S(50mL)T-^JtL. t/v: (MgSO^ )o -^^^MET-C^ 
-it> 3^^^vi^ntip< 3^ ^y-JW (98:2) $r-^aiygi: tTffl^/^;t 9 7!7 
^;i/*7Ai5'D-7 h^^7 7'fT'ffimL> 0»C196mg, 67%)^ LT4^!fe204 
'Sr^Tt (v 77. T 1^:^7-1' Vv-~ 1.7:l<7)rI-^t))o 
[ 0 6 0 4] 

NMR (CDCI,): ^7.36-7.14 (m, Bn, H-6), 5.77 (1 H, d, J 7.9 Hz, H-1'), 
5.57 (1 H, d, 3 5.8 Hz, H-1'), 4.68-4.43 (m, Bn, H-2'), 4.12-3.68 (m, H 
-5', H-5', H-3'), 3.32 (s, OCH,), 3.24 (s, OCH3). 1.93 (d, D 0.9 Hz, CH, 
), 1.86 (d, J 1.1 Hz, OH,), 0.14 (s, Si(CHJ,), 0.12 (s, $1(013),); 

[0 6 0 5] 

^'CM^ (CDCl,): (J 163.68, 163.55 (C-^), 151.58, 151.07 (C-2), 137.84, 13 
7.74, 137.32 (Bn), 135.93, 135.10 (C-6), 128.57, 128.42, 128.41, 128.10, 
127.95, 127.85, 127.77, 127.74 (Bn), 111.38, 111.01 (C-5), 86.89, 85.61 
, 85.40, 84.72, 83.40, 83.31, 82.10 (C-1', C-2', C-3', C-^'), 75.20, 73. 
98, 73.62, 73.59, 72.55, 72.13, 71.04, 70.74 (Bn, C-5', C-5"), 56.82, 5 
6.54 (OCH,), 12.47, 12.38 (CH,), 1.72, 1.69 (SiXCH,),); 
[ 0 6 0 6] 

MS FAB: 555 (h/h-H, 65%), 577 (WkNa, 70%). 

•mm' C. 62.76; H, 6.88; N, 4.94; C,,H,eN,aSi <7)3l|^flt C, 62.79; H, 6 



(204) #^2 0 0 2-5 2 1 3 1 0 

.90; N, 5.05 %. 

[0 6 0 7] 
112 

(IR, 2S, 3S)-2-^ y y )\,y!r^ y-y)Ut^^yM^ ;i/-l-(p( h ^ v (6-N-/v; y 

V'-f ;I/7t->-9-'1' JV)^ f-;i/)-3-h ^) jv^^-yf- Yuyyy 

(205)^ 

MT^T-t ;v(8.2 mL)ct3(7>202 (240 mg, 0.673 rrniol) ^Xl/ 6-N-^> 

yM;U7r->(301 mg, 1.26 mmol)(7)-^f^(cBSA (0.67 mL, 2.7 rrmol) 
. ^ia-elB^Mil:# L;to '^M^^VKl^mL. h 'J p« 9 JU h 'J 7 h CO 

.25 mL, 1.33 trnioi) ^mMLfzo ^^v-^^^mmmwLfc^k. Km^^mAm- 

h 'J -^i^M^-^Ti^CSO mD-e^Yg;?^, v^Dnp< ^ ^(2x50 mL)-ef[iitfl L/co 

(98:2) =gr^§tB-rt5t tTffli/>7t:'>'J i^^^U:^ h 
7^TiS^L. Il^|^t)(185 mg, 4150^ tT*fefig:t)205^#/J:(v7T 7^ V 
■^--LSilo^g-^tlo 
[0 6 0 8] 

Mi4R (CDCIj): <j 8.78 (s. H-8), 8.21 (s, H-2), 8.17 (s, H-2), 8.03-8.0 
0 (m, Bz), 7,61-7.49 (m, Bz), 7.36-7.23 (m, Bn), 7.07-7.04 (m, Bz), 5.85 
(1 H, d, J 7.9 Hz, H-1'), 5.76 (1 H, d, 3 6.0 Hz, H-1'), 4.74-^.40 (m, 
Bn, H-2'), 4.22-3.62 (m, H-5', H-5', H-3'), 3.33 (s, OCH,), 3.24 (s, OCH 
,), 0.15 (s, Si(CH,)3), 0.14 (s, SiXCH,),); 

[0 6 0 9] 

^'C NUR (OXlj): 5 164.68 (HNC=0), 153.17, 152.99 (C-6), 149.47 (C-2), 1 
41.82, 141.66 (C-8), 137.74, 137.71, 137.65 (Bn), 133.87, 132.87, 132.78 
(Bz), 128.97, 128.93, 128.45, 128.42, 128.38, 128.14, 127.97, 127.88, 1 
27.82, 127.78 (Bn, Bz), 123.66, 122.85 (C-5), 86.41, 86.23, 85.70, 85.24 
, 84.78, 83.73, 83.58, 82.79 (C-1', C-2', C-3', C-4'), 75.32, 74.55, 73. 
61, 72.18, 71.98, 70.85, 70.59 (Bn, C-5', C-5"), 57.23, 57.04 (OOH,), 1 
.78 (SKCH,),); 



(205) 002-521310 

[0610] 

MS FAB: 668 (MfH, 50%), 690 (M4Wa, 100%). 

^tlHjg: C, 64.07; H. 6.01; N. 9.94; C,,H3,N,aSi,0.5HjO <7)a^^ C, 63.8 
8; H, 6.25; N, 10.34%. 
[0611] 

^mn 113 

aR,2R,3R)-2-^;/v';i/;j-^'>-3-/N;>v?jV;j-^->^f*;i/-3-1l FD^^^v/f h y ^ 
KP 7;P7 7-;w(206)^ 

8096 mDf^o) 202/203 (252 mg, 0.707 rrmol)<7)-^/t:gr90'CT*2^raig 

WL. v«$rMl±Trmi§ tT|^*U/co h;vx>'(3xl0 mDFjax-^HS 

-/fit LT&fi^t)206p^#;t:C242 mg, 100%)^ 

[0 6 12] 

hWR (CDG,): ^ 9.66 (1 H, d, J 0.8 Hz, H-1), 7.36-7.25 (10 H, m, Bn), 
4.68 (1 H, d, J 11.9 Hz, Bn), 4.60-4.39 (5 H, m, Bn, H-2, K-3), 3.98-3. 
92 (2 H, m, H-5), 3.85 (1 H, d, J 9.3 Hz, H-5'), 3.52 (1 H, d, J 9.2 Hz, 
H-5'); 

[0 6 13] 

^'C (CDClj): <y 203.64 (C-1), 137.39, 137.19, 128.61, 128.54, 128.29, 
128.12, 127.87, 127.83 (Bn), 87.17, 87.05 (C-A, C-2), 80.98 (C-3), 75.0 
0, 73.70, 71.86 (Bn, C-5'), 67.84 (C-5); 
MS FAB: 707 (2xM+Na, 100%). 

[0 6 14] 

^mm 114 

(IS, 3S, 4R, 7S)-3-7 ->-7-^ y ~j )V^^Z/ -1-^ y ;V :t ^ ^ f - -'1^-2 . 5- 

V ^ ^ -9- tf o [2 . 2 . l]/\ 7- ^ > (207)^ 

4Bt7|ct:*'J v>(2.0 mL)43(7) 206 (230 mg. 0.672 nmo1)(7)ig;^?{j.^^tc^ffi7fcff^Se(0 
.18 mL, 1.91 imiol)^jj|];t;^^„ KJ^^U-^m'km.^X-^'im^-m.WL. zKCO-l^mL) 
"kMLs mm'km±.TX^WMLXWi:Lfzo 3^iii^ h;Pi^(3xl0 rnDtft-^H 
mM^^. PD^ ^>:p< ^y^;u(99:l))^j§tliv^i: LTfflv^Ttv'J 



(206) iRFa2 00 2-52 1 3 1 0 

3%); 

[0 6 15] 

tm (COa,): ^ 7.38-7.26 (10 H, m, Bn), 6.00 (1 H, s, H-1), 4.68 (1 H 
, d, ] 12.0 Hz, Bn), 4.62 (1 H, d, 3 12.2 Hz, Bn), 4.60 (1 H, d, ] 12.4 
Hz, Bn), 4.56 (1 H, d, 3 12.2 Hz, Bn), 4.17 (1 H, s, H-2), 4.14 (1 H, s, 
H-3), 4.01 (1 H, d, J 7.7 Hz, H-5'), 3.81-3.78 (3 H, m, H-5', H-5), 20. 
06 (3 H, s, COCH,); 

[0616] 

^'CNMR (CDC1,): $ 169.18 (C=0), 137.92, 137.48, 128.52, 128.45, 128.03 
, 127.77, 127,73, 127.68 (Bn), 95.95 (C-1), 86.49 (C-4), 78.27, 76.58 (C 
-3, C-2), 73.65 (Bn). 72.26, 71.96 (Bn, C-5'), 65.49 (C-5), 20.98 (COCH 

); 

MS FAB: 407 (M+Na, 55%). 

^Wm- C, 68.80; H, 6.11; Q , H^ , 0^ (T^gf^fjl C, 68.74; H, 6.29%. 
[0617] 

^mm 115 

(IS, 3S,4R, 7S)-3-(6-N-^ y )vrr^y ;u)-7-^ y v-1-^ y 

vJV:t^->p<f-;V-2,5~7:t^-9-lf i/^ n[2.2.1]/N7'^ > (208)^ 
to7XT-t h 'J ;U (5.3 mL) (p(?^y y y -7.207 (167 mg, 0.434 rrniol)^ j: 
■Cf&-H-^yy'y( ;V77=">C194 mg, 0.813 mno1)(7)-^^i^nBSA (0.43 mL, 1.76 m 

7lx-h (0.16 mL, 0.86 rmoD ^mMLtZo ^^X^T^^^m^WLti^k. 
Rmy^Mi- h V '>A«7K«C40 mL)-e^^§^^a:, ii^tl^ v^' □ d p( ^ > (2x 

50 mL)-e}jtBL7to ^h-tfzmiUm'k^mLfzOJiQ^A^o M=^MT-eit*L 
. J^^$rv^nnp« ^>:p( ^y-ju C98:2)^-^tB-^t tTfflv^;t:i/i; 
y^^a-^ h^yy ^ X-m^L. mf^^ t LX^M^^^^WfcO-^ mg, 45%)„ 

[0 6 18] 



(207) #^2 00 2-5 2 1 3 1 0 

NMR (0X1,): ^8.82 (1 H, s, H-8), 8.14 (1 H, s, H-2), 7.59-7.26 (15 

H, m, Bz, Bn), 6.74(1 H, s, H-1'), 4.92 (1 H, s, H-2'), 4.74-4.39 (4 H, 
m, Bn), 4.42 (1 H, s, H-3'), 4.19-4.10 (2 H, m, H-5"), 3.92 (1 H, d, 3 
11.8 Hz, H-5'), 3.88 (1 H, d, J 11.5 Hz, H-5'); 

MS FAB: 564 (MfH, lOOPQ. 

[0 6 19] 

2-0-7^rf-;U-3,5— >'-0-^> 'y;U-4-C-7{ ^ y :^ ^ )U ^ ^ i/ ;^ "f- )\^-^ 
-^)t'yyyy^ F (209)„ 

totTlct^V -7>(4 oDi^ff) 201 (687 mg, 1.52 tnmo1)<7)^^^i§jjgtr4}iE7|cS^^(0.43 

mL, 4.56 tmio1)$.0t)-e^l^Dt;^Co ^fZ^U-^^'^MU-^^BmmWL. ^MtKM 
i-V) '5' A|S^7K-By^C75 mL)-e^iS3i H^r, v n a ^ ^ > (150 + 75 mL)t^f|||ai 

SSL. igB^OVftt tT«!^209=^||;t(^ :a~3:l, 750 mg, 100%); 
( 0 6 2 0] 

MS FAB: 463 (M-OCH, , 100%), 517 (M4Wa, 28%); 

C, 58.53; H, 6.16; Q , HjoQ, S<03ai^fg C, 58.29; H, 6.11%. 
1 0 6 2 1 ] 

p<f-;|/ 2-O-T-bf-;U-3,5-i;-0-^>->';U-4-C-> ^ >'7.;U;^::::.;W>J-^>'p< f-JW- 
yJ-D-U *-7 7 y v F C209^)„ 

^H I^R ((IX:i,): 5 7.36-7.18 (10 H, m, Bn), 5.27 (1 H, d, J 4.9 Hz, H-2). 
4.88 (1 H, s, H-1), 4.55-4.44 (6 H, m, H-5', Bn), 4.35 (1 H, d, ] 5.0 H 
z, H-3), 3.73 (1 H, d, 3 9.2 Hz, H-5), 3.38 (1 H, d, 3 9.3 Hz, H-5), 3.3 
0 (3 H, s, OCHj), 2.95 (3 H, s, SO, OH,), 2.11 (3 H, s, OCCHj); 
[ 0 6 2 2] 

^'CNMl (CDCI,): 5 169.91 (C=0), 137.83, 137.28, 128.49, 128.44, 127.99, 
127.87, 127.77 (Bn) , 105.40 (C-1) , 82.65, 81.05, 74.55, 73.62, 73.56, 7 

I. 86. 70.22 (C-2, C-3, C-4. C-5, C-5', Bn), 55.03 (OCH,), 37.14 (SO^CH,) 



(208) i|$S2 00 2-5 2 1 3 1 0 

, 20.73 (OCCH,)^ 
[ 0 6 2 3] 

f - ;i/ 2-0-7 -tr ^ ;v-3, 5-v?-0-^ y jv,-4-<:-p( ^ > 7. * - ^ ^ f - ;V- 
a-0-';:^*7 7/ V F (209„). 

NMR (CDC1J: (j 7.36-7.18 (10 H, m, Bn), 5.09 (1 H, d, J 4.5 Hz, H-1), 
4.95 (1 H, dd, 3 4.5, 6.8 Hz, H-2), 4.65-4.44 (6 H, m, H-5*, Bn), 4.27 
(1 H, d, J 6.6 Hz, H-3), 3.49 (1 H, d, D 9.9 Hz, H-5), 3.46 (3 H, s, OCH 
,), 3.36 (1 H, d. 3 9.9 Hz. H-5), 2.92 (3 H, s, SO^CH^), 2.14 (3 H, s, 0 
CCH,); 

[0 6 2 4] 

^'ChWR (CDClj): 5 170.41 (C=0), 137.59, 137.28, 128.56, 128.51, 128.49 
, 128.44, 127.98, 127.88 (Bn), 102.35 (C-1), 84.25, 77.53, 74.66, 73.67, 

72.12, 70.39, 70.28 (C-2, C-3, C-4, C-5, C-5', Bn), 56.07 (OCH,), 36.94 

(SO^CH,), 20.63 (OCCHJ. 

[0 6 2 5] 

%m\ 117 

7 i - ;!/ 2-0-7 -bf- ;W-3, 5— 7-0-/V? y jv-4-C-^ ^ y ys)\/^-)^/-^ )\/- 
1-^^-^ -D- >; 7 9 y V K (210)o 

MtK^^^ a d p< ^ >' (6.4 mL)i43(^209 (738 mg, 1.49 moV(oli^^i^^\,z 7 x 
^ >(2-42 mL, 12.8 mno1)^jp;t. OlC i^iP 1 7t o h ^) ^ 
py^)yU~y CO.67 mi, 3.67 mmol) ^^jjUL. •«$-^za-e4^M 

(2x200 mL)-cfftait;to ^=b-^/::ttlithtl^» UO^gSOJ, -^^^MlET 
tezKv^ DO^ ^>(0.49 mL)i:j3(7)211 (86 mg, 0.165 rnnol)(?)-^^ji 7:ji-;W 



(209) 



!|^a2 0 0 2-5 2 1 3 1 0 



f-;a- h U p<^;i'->7 >(0-16 mL, 0.825 moD^jjp;^. 0"C^'ML7to h 'J p< f- 
;Uv ;U h U 7 V- h C0.037 mL, 0.206 mmoD^jjp^^ ■^vS^Mza-c2p$M^^I^ 
Lfzo Rmi:RmAMi- h AM7K-»C15 lnL)x'^^Sf$^J:, UhfifzU^ 

mg, 79%)^ 

[ 0 6 2 6] 

NMR (CDCl,): § 7.47-7.19 (15 H, m, Bn, SPh), 5.48 (1 H, d, D 3.6 Hz, 
H-2), 5.34 (1 H, dd, J 3.7, 5.2 Hz, H-1), 4.54-4.36 (7 H, m, H-3, H-5', 
Bn), 3.66 (1 H, d, J 9.7 Hz, H-5), 3.48 (1 H, d, J 9.5 Hz, H-5), 2.89 ( 
3 H, s, SO,CH,), 2.09 (3 H, s, OCCH,); 
[ 0 6 2 7] 

^^CM« (CDCl,): 5 169.93 (CH)), 137.69, 137.08, 132.65, 132.45, 129.15, 
128.53, 128.52, 128.18, 128.14, 128.08, 127.91, 127.85 (Bn, SPh), 87.99 
, 84.35, 80.34, 75.33, 74.20, 73.67, 70.83, 69.34 (C-1, C-2, C-3, C-4, C 
-5, C-5', Bn), 37.27 (SOjCH,), 20.68 (OCCHJ; 
MS FAB: 463 (M-SPh, 100^, 595 (MfNa, 24%); 

%m^'- 61.17; H, 5.55; Q,H,jQ,Si(7)g||f|t C, 60.82; H, 5.63%. 
[ 0 6 2 8] 

mtm 118 



'j5}?7^y-7. (2ii)o 

809^11(1.5 mL)cj3(D201 (150 mg; 0.313 nino1)(7?^#^^^90t:-r'3[jfpgit# t 
o mm^n.J£yxm^LXmi:L. nm^^^^-Ji^ (3x5 mD, \.}Vj:.yOx5 
mU^jrCJJfi; v'>(2x5 mOt^KM^^'ttzo V v > (0.62 mL)t; 

•BML. te7Kij;mco.47 mD^jjp^, '^m^^WiX^^mmm^Ltio sji&^tRCso 

'"L)-e^fS;g-id:, %h^fzm.^m'k'yi7'OU:^9y (2x50 mL)-e|fttt; l.^^^^ 
^tzn^m^mLi!^%-r y AM7KM(50 >><L)-C^}tL. $g^L;t(MgS0,) 



(210) #^2 00 2-5 2 1 3 1 0 

A^u-^Wyy^X-m^L. fftt LT4E&!^211^#7l:(99 mg, 6CP/0; 
[0 6 2 9] 

WR (CDG,): ^7.39-7.21 (m, Bn), 6.38 (d, J 4.6 Hz, H-1 6.15 (s 
, H-1 a). 5.35 (d, D 4.9 Hz, H-2 5.17 (dd, J 6.3, 4.9 Hz, H-2 
4.69-4.23 (m, H-3, Bn), 3.64 (d, J 9.7 Hz, H-5 „), 3.52 (d, J 10.1 Hz, 
H-2 3.45 (d, J 9.7 Hz, H-5 «), 3.39 (d, D 9.9 Hz, H-2 yy), 2.99 ( 
s, SO,CH, «), 2.96 (s, SOjCH, ^), 2.14 , 2.13 , 2.06, 1.90 (4xs, COCHj); 
I 0 6 3 0] 

^'CNMl ((DC1j): ^169.68, 169.00 (G=0), 137.68, 137.05, 128.60, 128.55, 
128.50, 128.21, 128.12, 128.04, 127.94, 127.82, 127.79 (Bn), 99.35 (C-1 
a). 94.24 (C-1 yj), 86.36 (C-4 ^). 84.28 (C-4 „), 79.15, 77.47, 74.5 

8, 74.06, 73.73, 73.56, 71.67, 70.57, 70.19, 69.84 (Bn, C-2, C-3, C-5, C 

-5'), 37.61 (S0,CH, ^), 37.48 (SO, OH, „), 21.07 , 20.74, 20.63 , 20.39 ( 

QOCH); 

[ 0 6 3 1 ] 
MS FAB: 545 (MfNa, 13%). 

%mi$.- C, 57.70; H, 5.56; Q5H,oOioS 57.46; H, 5.79%. 

[ 0 6 3 2] 

%mm 119 

(3R)-^ X. Xf (3S)-(1S , 4R , 7S)-7-^ y y )Vyt^'y -1-^ V v ;t ^ v ^ f - ;W-3- 7 
xr.;i/f-;j--2,5-i;:t4r^j-tr'>iJ' n[2.2.1]/N7':J' > (212)^ 
TV^^T-egSln^-^/s:^ ^y-;u(35 mL)i43<7> 210 (553 mg, 0.966 imiol)<^ 

3.5 mL)n-j§fl|L. Ot:T-^y6[^^tii|^L;to 7lc«^b^ h ij A 6CP6t-M (118 "iQ. 
2.88 nmol)§.jD^^ ^g^!^^^^-el2^H^# t;to KH^^^ mMi^m- V ^ 2^ 

uWimo-^^H-^m^^. '^hfifzu^m^v ^ uu ^ if y (2x100 m) 



(211) 1^^2 00 2-5 2 1 3 1 0 

[ 0 6 3 3 ] 

MS FAB: 435 (MfH, 35%), 457 (M+Na, 16%); 

^illHi: C, 71.76; H, 6.18; C^H^^O^S (OM^M 71.86; H, 6.03 %. 

[ 0 6 3 4] 

(IS, 3R, 4R, 7S)-7-^ > ;w ^ v -1-/nc ;p ^ ^ ;i/-3-7 x ;u f - jj- -2 . 5 
-v;t+-9-l^''>^'n[2.2.1]^y^> (212^ )« 
[ 0 6 3 5] 

NMR (CDCl,): ^ 7.46-7.26 (15 H, m, Bn, SPh), 5.35 (1 H, s, H-1), 4.68 
-4.56 (4 H, m, Bn), 4.31 (1 H, s, H-2), 4.10 (1 H, s, H-3), 4.09 (1 H, d 
, 3 7.3 Hz, H-5'), 3.93 (1 H, d, 3 7.8 Hz, H-5'), 3.79 (2 H, m, H-5); 
[ 0 6 3 6] 

^»CM« (CDC%): ^ 138.03, 137.45, 133.42, 132.36, 129.19, 128.55, 128.4 

6, 128.05, 127.84, 127.83, 127.76 (Bn, SPh), 89.96 (C-1), 87.18 (C-4), 7 
9.71 (C-2), 79.40 (C-3), 73.64 (Bn), 73.23 (C-5*), 72.30 (Bn), 66.31 (C- 
5). 

[ 0 6 3 7] 

(IS, 3S, 4R, 7S)-7-/N? y v -1-^ y v ^ v p< ^ ;i/-3-7 x ;u f - -2 , 5 

->':t^-9-tf'>;5'n[2.2.1]/N7':57 > (212^). 

[0 6 3 8] 

*H NMR (CDCl,): $ 7.52-7.19 (15 H, m, Bn, SPh), 5.52 (1 H, s, H-1), 4.7 
0-4.50 (4 H, m, Bn), 4.41 (1 H, s, H-2), 4.18 (1 H, d, 3 7.8 Hz, ^+-5'), 
4.08 (1 H, d, J 8.4 Hz, H-5'), 4.07 (1 H, s, H-3), 3.78 (1 H, d, J 11.3 
Hz, H-5), 3.72 (1 H, d, 3 11.5 Hz, H-5); 

[ 0 6 3 9] 

^'Cim (CDCl,): ^ 137.89, 137.46, 135.29, 130.93. 129.13, 128.99, 128.5 

7, 128.48, 127.81, 127.76, 127.58, 126.95 (Bn, SPh), 91.87 (C-1), 88.59 
(C-4), 80.07, 79.14 (C-2, C-3), 73.65, 73.40, 72.04 (Bn, C-5'), 65.62 (C 
-5). 



(212) i|f«2 002-52 1 3 1 0 

[0 6 4 0] 
^itlit?IJ 120 

(3R)- and (3S)-aS , 4R, 7S)-7-^v; y -j ^ y -j^^ j^:y ;u-3-(f- 

5 y ;i/ )-2 , S-v jj- ^ ^ bf ^> ^ o [2 . 2 . 7" ^ > (36+213)^ 
^^y (175 mg, 1.38 nmol) ^/\^-+f- ^ f-;i/v -> 9 -^^V (6.8 mL)p|-j-t^jig-^ ^ ^9: 

y (4.6 mL) 4>(7)212 (201 mg, 0.463 rrmol)-^-^^ j: j/4A^ a. 9 - •/ 
7, (180 mg)^jp;t7to ^fiT'lO^Mm^L/ct^. NBS (107 mg, 0.602 irniol)^ 

jjDx.> ig'^ti«r?ibtc3o^Mm#t^co Km^f-^mm-T V ^fkmAi^m(.2 

5 mL)-e^t3f^-it. %h^fzU^m'k'J'>^'a;f~ ^y (2x50 mL)-efij^,4i Lt^Io 
:b-€-/cfflmtl^^*Sbt(MgSO,), EIIU> ^^^v^nnp< ^y-jl/ (97 

-m'^tl(^:a~l:2)t LT4fiKtl36+213^^|;t (127 mg, 635Q; 
[0 6 4 1] 

MIR (CDG,): s 7.49 (d, J 0.9 Hz, H-6 7.46 (d, 3 1.0 Hz, H-6 „ 
), 7.39-7.25 (m, Bn), 5.94 (s, H-1' a), 5.64 (s, H-1' 4.71-^.50 (m 
, Bn, H-2'), 4.23 (s, H-3' 4.16 (d, D 8.6 Hz, H-5" „), 4.09-3.78 

(m, H-5', H-5". H-3'^), 1.94 (d, J 0.9 Hz, CH, „), 1.62 (d, J 1.2 Hz, 
CH, 

MS FAB: 551 (I^H, 96%). 
[0 6 4 2] 

^mm 121 

(3R)- ^ J; Of (3S)-(1S,4R, 7S)-7-i:i K n ->-l-H K d ^ v p« f-;V-3-(f- ^ >-l- 
^ ;u)-2,5-i;;f ^^f tfv^ D [2.2.1]/%^:^' y (37+214)„ 
jc^ y - JV(2.7 mL)F|3(7) 36f213 (175 mg, 0.39 mmol)(7)-j§yg$^^g.-ei^^ L^^ 
>^^±<7)2(»67Km'^b^^*7i^^A(50 mg);^jtjp;t /Co ii-^t/^T;W3'>-e^[l]Jll^^'>; 

y^jU (95:5)^y§aiyi^t LXm\^^tz'y')i]^}VU^AifU-^ h 9 7 t?J|tS^ 



(213) 1^1^2 00 2-5 2 1 3 10 

37t21Aa^^§,^^^%tiO.:1.2-) (26 mg, 25%); 
[ 0 6 4 3] 

t^R (CD,OD): $ 7.78 (d, J 1.3 Hz, H-6 „), 7.73 (d, 3 1.2 Hz, H-6 ^ 
), 5.88 (s, H-1' o), 5.53 (s, H-1' 4.38 (s, H-2' 4.34 (s, H-3 
'a), 4.26 (s, H-2' 4.08-3.69 (m, H-5', H-5", H-3'^), 1.92 (d, J 

1.2 Hz, CH, a), 1.88 (d, 3 1.1 Hz, (3H, 
[0 6 4 4] 

''Cm{ (CD,OD): 5 138.00 (C-6 „), 136.96 (C-6 110.80 (C-5 11 

0.08 (C-5 a), 92.49 , 89.01 (C-4' , C-1' a), 90.46, 88.37 (C-4' , C-1' ^ 
), 80.89, 74.27, 73.34 (C-2', C-3', C-5' «), 80.59, 72.47, 70.39 (C-2', 
C-3', C-5' 59.29 (C-5" 57.61 (C-5" 12.52 (CH, 12- 
39 (CH, ^); 
MS EI: 270 QM-, 100%). 
[ 0 6 4 5 ] 

122 

4-N-^>V'^;i/-LNAr<: [(IR, 3R, 4R, 7S)-3-(4-4M-^^ > ;V y-1-^ 
-Kt: KD^i/p<^;l/)-7-ii Kn^v-2,5— >'^c^^j-lf viJ^ D [2.2.1] y\^^y 

LNA^C (j^ Z) ^r4!E7lCJ^^/-^^^::A*t^ M?-^'^;^^*f)|*;L;to MMlcte 
7XS:-t#®C2^ft)*iP;l. SiS^HPLC C^tBli^: O.IM TEAA4,2C%r4r h ^ ^ «j 
ju pH 7.0, linV55-> Novapak C-18 ^a^^lfffl:* 7 A)t^iii0FL7to HPLC-^^ 

fig;!^<^iiiD:;«>^'m h^^j:<^j:i>i X-0.5-^2hmm-C^ h K^Mm^kM^tzo KBM 

[0 6 4 61 

^l7()^l*l?tl/::LNA^^ K (LNA-e* , LNA-T, LN/ShC"'- , LNAr^»')ov 

*i/::LNA>J ^ K^r f 'J v > (2x) ^ t: <J v' y 



(214) i|#^2 00 2-52 1 3 1 0 

R£^$-HPLC (O.IM TEAAct^SO^^ 7 -b h ]> i; ;i/ 7.0^ 5;^ra> 10^|^-e50-10(K 
7-t ^ h >; 5^5-^-^100^ 7-b h - h V '^1: = 1 •"V^a-, Novapak C-IS 

;to ;R)^^«r^^;t»/^MNaHC03 (-15 ml xt: <J v:/(7)^fl:)^i)tlx.T^^^?^^/Co 

^ - T'M L ;t o JitS ^-^^-^^ T-^^ L. V ^ n n p< > 4.(?)0. 5% t: >J V > *3 
0-2% > rJ^y-^i/^r-^tB^tt tTffl</^7t v U 9 A rJ^ n v hi^y7^ 

1 0 6 4 7] 

(2x)t*tC^|^^;-fr, fiftTfCvi^ DDp( (A.C &T o^i^ KtCfilO ml/g 

. ^J:C^ Q;{i~30 mVg)(;AtL7to c:<7)tfJ^(y^ V T'd hr;u7^ / )C2->7 
yx^;i/)*7.7r-Y h (1.05-1.10 r h 7 V*-;v(0.95 ^ffi)^J]p^;t 

o ^■^m^^'§L-^W^\.. :^V^-CSJ5^HPLC (O.IM TEAA ^l^A 7 -fe h h U 
, PH 7, 2^^, 8^M-e 70-10056 7-^ h <; 5^M-el00P6 7^r h h V 
)\^ 1 ml/55-, Novapak C-18 * 9Z.)-eigia:L7to o ;^:^EJ^:^^{)«>90% t 

L/^o a?i*iE7lC7-b hr. h U ;u (3x) h^K^M^^. ^'^^•^-mmX.fz 
[0 6 4 8] 

LNA l/;^- V K 5'-]> V .i-.;^7x - hco^fig; 
123 



(215) #^2 00 2-5 2 13 1 0 

LNA J? iJ' V-^ti/ K ij ;}n7.7x - h<r)^^o Cetrahedron Letters 1988, 2 
9 4525)^ 

13x100 mm (7)>KU T'o t: V^f-^- 7*|*Itll mLtf V v >'(CaH2"t?^£^)H J? V 
;tvK37, 44, 51, 4-N-/>? > y ^ ;u>fl: 57A 61B (93.8 ^mo\^^m^L 

tz o -^VS $r MM^fp K T^^l- ^ f -e 7. - K/^' -7 ( speedvac) x^M^ ^-tfz 

:tvK^r 313 (7) h i;^f-;i/7h;^7i- h(4A "^V^ :3.^-=y-f7.'QmM 
)^CftI^^L^ ^C:--30.1 mgoT^D h V (Proton Sponge) (jg^w) (1.5 

^fi)«rADA7t:o iS'^!^^^«B!t> ^gi#L^ OtJl^J^iPL, POCl, (9.8 ^ L, 1.1 
^ft) ^W^\^f£ii''h%^k.fZo Rt&*Ot:T-2.5^M^t^$i^;t„ ^OffiMpf. 5 
fnl-c^7)Ct::469^molS(^t°n >J y^:^ h 'J ^ A(5 ^D^-^ff L> 5 mL (^Dcw 50 H 

7'\i\=-Y V;Wi:*t;3|Hi^||^-g:/Co Smtc^-^en'j >m^l.3 mL DMF (4A 
^/-r;^)t::v§)#U7to 2.5^W(ost&^Mm> ™^t: d :/ J; 0^130^ L 

j;E;$-3 mL(7)0.1 M > i; ^f-;i.7>'^ - ^ A. pH 7.5^i)[]^T^m? -<^/co Mo 
noQ ^D-7h^^97'ftiJ:^7-;'-b'ficJ:l9, ^"Si^^^Vi^v K 5'-h >;.is;^ 
7i*- h7!>^Mf>tL;to aj^;iS^!^S*7)C-ClOO mLic^fii Q-b7 7 :^ > 

2cl!^* vi^ilSiJK^i-^^ ;!K-e^^L^ 5 nW gjc^^ h U '^^^4'co0~700 nW NaCI 
. pH 7.5(7) ^>fcjKT^-^m ^-^/tio HJ *>!>7 J.- h^-ttfii:9-^^Mono Q > 
^J^^^Dv h i^*'? 7'f -^7 Lt^o h ';*;^7j.- h =^-^tf 7"- L 

^ Naa|gjfp,6;t-c«^iL7l:o ^fig^^^as,!; - h i; i;-e|ji^ Lt^Io h';*;^7 

/slo ^:cD:^^-eBaiaL7tLNA p.^^-v' K(i U, T, A, G^J:?7C-e^o7^:o 
[0 6 4 9] 

^it^J 124 

^ V, X, Y ^iO*- Z", ?, Z*, Z-'^c^LNA^^tf^ Ixtf- K 



(216) #^2 00 2-52 1 3 1 0 

ZL'^^y^ V :^ Y 3'-0-.-j^7. ^ n 7 ^ ^'-f 19. 30 , 39 , 46, 53, 

57D, 61D, jiii.Xf^t£WKl\iU<Dy-0-^-7.y^-ur^y^ ^-f T'V, X, Y 

Z", ?, Z*, ^J;?/ Z""=(7)LNA?^loJ.:Jl±-g-tf2|s:f|BJ<r)LNA 

f 7tfiHPLC^i:Df/J /cJiMALDI-MS-e^f|^.L;to -ii^6«Jl3, -h^^i^-^^^ftE^fi^ 
T(7)^y7-T-#t>tl7to :t^^lS'S'3c'j^(-95-l(XFo){i LNA39 , 46, 53 , 57D, 
61D^J:a^66 (^Z(7)LNA^y'7--\^<)T#p5tl> ^:^1^|$LNA;i- -j rf ^ V;^ 

LNA^ V =r V - n ^ -c {i , tivjfe cpc^^# J u f - 1/ y 

[ 0 6 5 0] 
['fb 1 9 ] 

;t U ifT- 5'-d(GTGATATGC)-3') 

[ 0 6 5 1 ] 

^-g-fiBll-^^HKiBioGenex Universial CPC ^^^(BioGenex, U.S.A.) ttz\t^ 
[ 0 6 5 2] 

%mn 125 

<^^i^l^(^it6l?!l 124)T^gKL;t:o Beaucages' K^^ft^b^^J <!: LTM LTtio S 



(217) 1^^2 00 2-52 1 3 1 0 

[ 0 6 5 3] 

mm 126 

2'-thio-LNA^ i; i^^^-f- K(^y v-U" $r-^tf (|1|2<7)^Z 

^^'M h76F(7)i^jt{iig-^i|]jl:(7)lij]li$r'b7tt)i-t#x.f^tL&)-C*o7t:o ^^f^ 

[0 6 5 4] 

^Jfi^J 127 

2'-7 ^ y -LNA r<7)^l^o 

•ty ^-T""*? J:j/-ty-7-T'"''^-^tf (Il2(7)stz (75 y ^^#)),ll35j3 J: ^7 
36)$r7 5^''l' h74A ^J;U^'74F^fflv>Tgi)I>IAv'>4r''f-^-r--Tr?;l):i:6^tC-^;t:( 

[0 6 5 5] 

*ife^Jl28 

[0 6 5 6] 
['fb2 0] 

LNA * 'J =f7- (El 2 fl)5C Z) AL16 {5'.d(TQTQTQAAATTQTTAT)-3'; :^mt LNA 
5f -J? U^5^ K) iJ J: V AL17 (5'-d(ATAAAGTGTAAAG)-3'; LNA 7 ^ L/;tf^ 

K) 

[ 0 6 5 7] 



(218) !Rf^2 0 0 2-5 2 1 3 1 0 

y^^^- h L/Co >mi\: LNA^.j rrti S^l (7);t U ^:tf- 

K^t^^JCPromega)^ iiyfies ^1 (7)^X?^C-2ac) 95 % x^y-;v^t)nx.T;tlfas 

^ Y*-y)VtV^iy{ >-^7^(5 ^ 1 CMS04>50 ^g)$. i; >/^>fl: LNA ij nlc 
^:^>(5 ^1 DMSO 4.50 tiQ'>^^il^M^^^ hK^^. KJ^^U^% 

K*ftb!|^^r#SM'^l^t::i)nx.. :?>^(/^T-180 1 (^:J!)c?^C-20'c)|3 J: cFlOO 

:t >J rr^- $-i|*fflHPLC-e:^(^ J: ^ icJlf g^LTt Delta-Pack C-18 , 300A, 0 

.4 X 30 cm; -^tti^ 0.04 M> V j:f-;l/T > ^ ^ A^g^^CpH 7.0)p|nO-50 % 7 

[0 6 5 8] 

%mn 129 

eltier element) ^mLfz%it%m\xm%Lfzo 3o<7)^)^;s,^t®?^CiarM Na, 
HPO, , pH 7.0, lOOrrM Nad, O.lirM EDTA; lOwM Na, HPO, pH 7.0, O.IjtW EDTA; 3 
Mrh7P<^;U7>^^'>A;}^Dg K (WO , lOnM Na^ HPO, , pH 7.0, 0.]/rM ED 
TA)(7)v»-f tL^%^ iSjrO'^^Jl/ (1 ttz\t 1-5 ;/M)a<7)^;^sLNAj|^K)i:t 
iJ' K*3<l:0^>eoffiffia«jt T^^fi^ ;^V^>f-DNA t;^^(J RNA ^ rj 



(219) !|ta2 00 2-52 1 3 1 0 

LTt-ty-^-LNA^^-To V, X, Y Z", Z^, Z'-<7?^^{ig] 

2(7) V, X, 'fi3xx/^<Dm7t'k0m-r^o ^^^y^-<Dm^^'k^ y^^^ 

[0 6 5 9] 

'J a'^ ^ Ut^ VKB^ihttt § fi. fflfflfl^jDNA (10) i3 J: y^RNA (16) ij :f ^ 
Z-C DNA: |(]5 "C)}*. #^1i|fii^ U 3-5? f- K(l* J: Ci*8)(75M)S-r S ZlS 

24B) tfz\t^ (25)(7)»,.t-tL55^1o, ? (69). Z"^ (65), ;^P,0^i::Z^ (58)^ 

M^-'S:f&T^*L(ll-15A^J:C/17: 18-20^ J: a>-22-24A; 25-31; 57^ J: irj^-59-60 
; 63-64^ I r/m, ^ 67), 7 hvy-i7^)y:;7 tK t^-^'JSlO l^t^^ o TLNAj^ 

ii t :t f- K7{»% se^j ^; y V 7 K 1- i, CI t :6^bj ^ mm ^ti^o 

<75{&T5iWCS1-&iN1ilf|i^ U a'^? ^ U-^i-f- K (2-7^ J: 33-38)(7)^tli: 1^^ 

^©yfiiO^ ^3i[^(7)jg;T (IChW Na^HPO, , pH 7.0, lOOrrM NaCl, O.lmM HJTAf,^^ 
lOriM Na^HPO, pH 7.0, CLrW EDTA)jc J: I9 , ;|fffla<jDNA:t 3'(40,41)J ;t{iRNA 

U a'^ ^ Ui-^ K(4Qft, 41A)tiov>T(7)LNA|||Kp::j- i; ^V^i- Y<D'^^-bHk 

) t tz {iRNA:t U =r(39A)ii ^\,^X^hil^o 
[0 6 6 0] 

C: t H J: 19 > 5|iffi65DNA:t 'J rr(lO.21,25)t;ov^T<7)LI^0;^ 1; ^-j? ^ ^^^^ 



(220) #^2 00 2-5 2 1 3 1 0 

^-c^ MM'^^^^i^-'itt^o <7.'7'y^<DmxKxy). DN%a<,(ii-i3, 18-20 

[ 0 6 6 1 ] 
[0 6 6 2] 

K(40^ J: ^^40^)^ t fz. $mM<^nm^ ')::f^^U^^ K(39 

ii:5{i«*?35^^o n^iHm^-^fj:j^Mt') rf"7-(41i3j:t;f41A)^s^|:^S«,RNA(>93 

t;)*3 J: a'DNA(83t:)(7)W:^t::ov^TteJt<7)i^»tt^^-ri tiling l-^o l^lli 

A;t =rv - C^l: 52^ J: 0^53)^ J: zf^-^^m^^t =rv- (71^ J: C>'75)no 

^-<7)^v:jl:feJ:J/^lC'6!i#1-^(44-51)^ L35^L'^:^)^"^^T(^^-^ti*3V>T 
, RN%6<joTin's (45, 47, 49^3 j: c;s51){i, DNAl^6<|(46)'C<ft^>Tm^^-|-^j;S-r 



(221) #^2 00 2-52 1 3 1 0 

[ 0 6 6 3] 

-C, RNA (^2, 14^J:0J^4, 14) J: O^DNA (^2, 13^ J; ^4, 13)|fa<3cr>M 
55^36^to<bt')o fll3tV:feJ:a'Y<7)^y v-^#tp^^1iK|i:t'; n'^iJ' FfiZ" 

[ 0 6 6 4] 

DNAtl/N^ 'i' KL?to y h^ltmmO. mDfilO irW Na^HPQ, (pH 7), 1 

00 tTM NaCljs J: iyJO.l rrW EUYAjs Xl/^ ^^^fl^ ^M(7)2oco^ V n"^ ^ l^^J- f- K 

[0 6 6 5] 



(222) 1^^2 00 2-5 2 1 3 1 0 

mm} 131 

M Na^ HPO, , pH 7.0, lOOmM NaCI , O.lirM EDTA ^ i Xf ^ XO- fi ^2-0(r>t "J 

a'RNAli61]ti(7)M:^^1-'2>#Mtt;6^'LNAj^|(|iRNA;t 'J 3'^ V-^ f- F4'ti't^^? tL 

[0 6 6 6] 

^ifi^nj 132 

L;to y Y<D'^m^^^mxm^Ltzo Na,HPO, , pH 7.0, lOOrM 

NaG^JlOfO.lirW EDTA^s J; iy^^tl^'^ll (?)2o(^:t U 3*^ V:tf- F^-^tf 

f- F(iffiM6tl^N1^iiDNA:t U l^:tf- F(2^ <t l/^'^i^Xtf^m^^m:^ U 

=f^iJ' F(4. 5^J:(r^'6)^c/^^' 7 Kt/Co ^K^h^fzXoi^. 

7 F(2^J:0'"3)if (7)lo(^^c|3(7)LNA^ y v-(r);j^:ttli<i: 19 IN^fSOMM^^-^ 

7''; 7 F(i)tJti^L-rTM:^>'^,^tcitJn-r^o /wru y Y^<D^-^^m^n<D 



(223) 002-521310 

[ 0 6 6 7] 

mm 

3o(?5Z' LNA v-^-g'tj'^-;4^7.;J^D^ /f-;4-x- h DNA ;t V a'J? 

■f^^^ LNA :t'Jrf5?^ ^:tf- KC^I. 10*3 J: Jt|^ LT. itittttCiSV^ 

DNA :tU rf;?^ ^:tf-KCg7, 1|3 J: t;^2){i^cS:l-& ^iffeDNA ;^ ij rfj?>ru>}-f- 
>f--b^y^ti^Jt'&^-i7t:{ig|S:9'6^i*y>*n^y f-;tx- h LNA ;t 'J ^ 

LNA^ey >7-i3 J:i/^M^KIi^y v-(7)*;^*n-ty f-;a-x~ h u ^ 
^::i)tIx.^ Rnaseij ;}f^v}r ^7_^f H v^f^^ j: ^ PT--l:iitte$-^1- d i::6^# 

[ 0 6 6 8] 
^il^J 134 

2 '-f - ;t -LNA{i LNA(* y'7-Z)t;Ejgj(-^S^g mfSm#'I* =Sr * "T o 
^N-rr'J 7 K^#{iEDrA)^>f5^ffl t'^V^itJiJl^{i^J&151J132t;|e@(75^f/|:i;|^^ 
-e^fc o Tt: o 2 '-f - ;t -LNA(g8)<7)^:^(i 2 '-f - ^ -LNA-t y?-^ O ^ uy ^ ^ 



(224) #^2 00 2-52 1 3 1 0 

^L-C»/»-g)o ^:<7)^;&:^Gi.Tm ~ +5<c / DNA^co^Kp; Aim ~ +8X) / RNA^cT) 

[ 0 6 6 9] 

^mn 135 

mT^-^tlo 2'-T^ y-LNA$.-^i|iL7t^*(t9){i2'-T5 y-LNA^y V-T"' t 

;t fiP"' <7)V>-f tl^O^C;^ > ^ ->^7i^tt/^5>< ^i^yy^ y a^i^^t i T'c ^ p< f- 
V>-(N-y f-;w)7 ^ y#;5^fr-^tL^-tLmi^? tLTV^:5)|l2c^^Ztc^j;£;-^^^ 

mmm^^^-r ^ 7 5 y -lna^ y v - j: lo^i^r ji/fk2'-7 ^ y -lm^ y 

[ 0 6 7 0] 

[0 6 7 1 ] 

^MM 136 

;tU=<'^- 5'-\ri3Tj3j: 0''5'-Z^i,To3'-a:.;^V;^^^^'f4 (Exonucleolytic) 

2 fnl(7>^t^^(0.1 M Tris-HCl, pH 8.6, 0.1 M NaCl, 14 rrW MgCl, ) 41(75 jj- ij rf 
J?^ ^;tf- K(0.2 OD)f^-^^25t:T-l-2 U SVPDE(.Ne#*y?>.i-.va:.>^-^^-^f) 
§-ffl\/^Tza3tL7to 260 rmt'[RJKJt<^lij!jD:6^!iD/v:o #^^ii<^^BBT,, 



(225) 1^^2 00 2-5 2 1 3 1 0 

[ 0 6 7 2] 

^Jfef?!) 137 

[0 6 7 3] 
['fb 2 1 1 

20 pmole ©^r^-f T-(FP2: 5'- GGTGGTTTGTTTG-3'; DNA ra-T), (AL2: 
5'.GGTGGTTTGTTTG-3'. X^ii LNA 7 ^ I/jTS^ H) IQ^U (AL3: 5'- 
GGTGGTTTGTTTG-3', lna 7 i7 1^3)-> 

[ 0 6 7 4] 

'£•14 :^\}^^\y:^^]f£i^f-^^ (5jxc:.7 h ; New England Biolabs)t70 itM Tr 
is-HCl CpH 7.6), 10 rrM MgG, , 5 nM v'f-:^ h ^ - )V^^tfi^^m(M^U 
ft20 1)41(7)6 ^1 y-"''ATP (3000 CiVimiol, Pmersham) tU^Ltzo UP^^^ 

mi-2ox:'c^^m-( y^^-<~ h l. mm:^ 3'=^i5ooog-e3o^itfiiis>i:^^BliL 

T^ffto^^iTTto ^I'y >^20 ^1 ©H.Oici^O'iir^L/to ^^Cl ^l)^n-r 
-f >^^M®fSC*;i/AT5 K(pH 8.0), 0.1 vT^ -;U FF, 0.1 % 7- 

D-t 7xy-;V7*;V-*3J:l>^10 nW EDTA)<hf^^t> TBE^ > - >^i^®-^(90 fiW 

Tris-HCl (pH 8.3), 90 rrM t^^^idXV^ 2.5 rrW 2^ ^ i; .>aEDTA-2 H,0}f^(o 
'J 7 9 ^ % T 'J ;w T ^ K/tf X 7 'J ;u 7 5 K-^?^» 7 

M.^^. 1 XTBE i3 J; 0^0.1 irM EDTA)'C-m§i^?;1cij ? ;t „ ^ ;V^^;V^W(Bio 
Rad model 583)-e|g^L, X^7 ;U A (CL-XPosure Pierce 34075) 

^O^m:^- Y^i^^^^yLtio ^*$'II|6tc^-^CFP2: 1/^ >1^ J: ?>*2; AL2: 
V->3j3 J:0^4; AL3: V - > 5^3 J: 0^6)^ 3ocr)^|^;6^-^§ 



(226) #^2 00 2-52 1 3 10 

tt*#f^|fii4-V rifCv-^l.Z), ^^%m')^^V-y 3,4), ^lX^%-^%% 

<7)«^M?li(j'f^fe ^ '^-f k ^ 'S: ^1 1 L T & o 
[0 6 7 5] 

mm 138 

V JU h 9 > 7. 7 X 7 - -tf ^ ffl T ^'-%mf. i5 L 7t o Sfi^y i3 J: 0^ LNAj^Kii (± 

:^<^a 19 T'$) CLNA-t y V ~ : 

[0 6 7 6] 
['fb2 2] 

u > h 5' GGT GGT TTG TTT G 3' 

(1) 5' GGT GGT TTG TTT G 3" 

(2) 5' GGT GGT TTG TTT G 3" 

(3) 5' GGT GGT TTG TTT G 3' 

[ 0 6 7 7] 

:^\) :f^^V:^i- KC50 ptnol)-^, 250 ^ 1 (tjIOQtM 557 3 )VW&MWi PH 7. 
2, 2rrM CoClj ^ j: ir;?0.2rrM 2-^ jVji; 7* hx^J^ y - ;1/P|3<7)100j2.:r. h(75250 ^ Ci 
[^-"nddATP (3000 Ci/nmoDi: ^ - ^ ;P 7^;^ ^ ^> 5^ l^^tf-vMU h 7>';^7 
x7--t: t 37'CT-2B^M'f h L/vio :^(/^T-St&* * 7 5 Kn^-f' 



(227) i|$a2 00 2-5 2 1 3 1 0 

.2 pmol)$.7M ^^p^-^tfl9% 7^ i;;PT^ V^V)V1,Z'ML. ^')ri%^V^^Y 
K^c7)i&|t^Si'4cO^^) ii*^^^ V p< - V ^ - (phosphorimager) (Molec 

tm^^^') :i%i^v:^^v^'^bmm'\^(oy^^Th,^^7^t-^y ho-ju 94.9 

%, (1) 39.7%, (2) 83.7%, (3) 31.7%^ ^^^M^ ') ^^^t^^M%<D^%'^^^ t 
[ 0 6 7 8] 

139 

>^<^15l:^7" 9 ^ -7 - is J: 0=8-^ 32i^^:t U =f >t ^ V ;t f- K ^ - * ^ jl-g^tl =^ C 

[ 0 6 7 9 ] 

PI 5-TGC ATG TGC TGG AGA-3' 

P2 5"- GC ATG TGC TGG AGA T-3" 

PZ1 5 -TGC ATG TGC TGG AGA-3' 

PZ2 5'- GC ATG TGC TGG AGA T-3' 



[ 0 6 8 0] 

T'^^^-, 25 U ^-^i-)\^rt^'y^^ V:tf-->';i/ K^>:3c.7 j,^--g*3c): 
^ M dATP^25 ^ 1^100 vM ^ a v;i/mi^^«PH 7.2. 2 irM CoCl, j^xV 

7V^-i>'7 7^ ^^*irJV±T-^fo7t:o Il22ii^-^J: ^ PI 2), P2 ( 



(228) 1t^2 00 2-52 1 3 1 0 

\i}.±<7)-^m (tail) ^#7t(P->l^<tO''6)^ 7'9-^'v-PZ2 Cu-y ^)li:i<7) 

[ 0 6 8 1 ] 

^~ ^^;Uy*;j-;^V.^ >Jr ^ f- ;U h 7 X 7 i 7 - -t* OTcTOc^^f t tT(^LNA 

-f* 5 V > -5 '- h ij 7. 7 X ~ h CLNA^TTP)^ 

^- ^ :^;^■r^^->J? ^ ^:^f-v;Ph 7 > 7, 7 9 ^ -tf Crcn")(?)^^^ LT^# 

^^U:^^VMm (tail) R)S^tTo;to ISft^T'^ -7- toj : 5'-TGC ATG 

55'WM$-^TT<ToPNK^|5rt4=Srlt*L/::o 4pmolecr)^^7'7>f -7-, 25 U 
^J' 5 :h ;Wt'^- ^ V ^ 1^^- f- V N 7 > X 7 X 7 - -if is J: 1/32, 64j {^128 
(7)cnTP^;t(jLNA-TTP!^25 ^1 <7)1(X) nW :^ 3 v ;i^6lia>^«PH 7.2, 2 rrM 

O3C\^xzf0.2 m 2-y(. )i^^':f hJ^^ y - )Vfpx^7x^x^m^ y^^^- h t 

(^dTTP (lx->B), 64 (^^dTTP (v- ^Oj ;t {il28 (^dTTP (i/^ 

Y^^WLLfZo LNA-TTPRi£;(32 (^cfTTP E), 64 (^dTTP (v- 

y F) 128 ocflTP C)){i^x. loc7)i^^-r~#gt;t7°7^ 

-7-i3j:j/^tlJ^Jl±(^3^^-C#ftL/c~5(%o7°7'f v-^4i:;to 

U*;^7x- hfiTcfr m%KiioXlim.^^. ^t'):f%^V:^i-YKU^'^ 

i^vmAtLx ^^^j-7-mmw^^m-rh^ti)^x%:t>;Lt^^mLx\^^ ■ 



(229) 002-521310 

[ 0 6 8 2] 
141 

i/y. vh->>. i/ry v>^3j:o^^7';v>-5'-hV't^;^7i- ^(LNA ATP, ln 

ACTP, LNACTTP. LNA arP)^DNAigjc^jz^^tf i ^56^'T§^o 
LNA MTP's (^Ml23$.^BS)^j:t/i;;je^>}. K^-^^ V ^ ^J' l^7--lf<75 

P-y -7 > hDNA ;}<'; y 7--tfI (EFK)(;)^f ^ LTifftl- :!> 7^^ i6 

tTtio 7'V'I' v-i3 J:a*T>y h<^@£^iJ(iCLNA^y-7-{ii;i?:): 

1 0 6 8 3] 
[it2 4] 

7*7 V- 5' TGCATGTGCTGGAGA 3" 

7^ > 7* W - h 1 3' ACGTACACG ACCTCTACCTTGCTA 5' 

7^>7*U-h2 3* ACGTACACGACCTCTCTTGATCAG 5' 

xVru-hS 3' ACGTACACGACCTCTTGGCTAGTC 5' 

7">7'b— [-4 3' ACGTACACGACCTCTGAACTAGTC 5' 



[0 6 8 4] 

1 prnole(7)"P^^fgjy^.f ^^:^x2 ^vy- jit^yt'4'<7)2 pmolecor > 7* I/- h 
^Cl/^^7'•; 7 h'LfZo in(c4^M codl^PaS ^jtfi 500^ M <7)Lm HYP $^:^\,^ 
ti4^M c7)dNTP« S t 500^ M (7)LNA I^P<^ig^i^(7)v> t'tL5i^=S:jDx.7to EFK DNA 
7KV y y--t*c7)2ji.^7 > ?r^;&)^;4wlj|]^7to 2mU te^en>js7.7 r ^^-{f^# 

!^^19% .i^tj 7^ ij ;i^7 5 K7M^^^';VT^ftL. Kodak Biomax ;^v_ y 
i/7 7^ 7'f ;PAlCgtbL/im> ^^!^(?)iij^=^"P^ife8-32i£^:t'j3'^iJ'l/ 



(230) !|f^2 00 2-5 2 1 3 1 0 

t^yyV- (ladder) titmL^J:i!}^hX^ ^-C^^mLfzo 
[ 0 6 8 5] 

h^XUm^o V~y^ - fyTs cfTTPaS^ l/->3 - -fy^^ LNMJTP 
o V-y"^ - -fvTs dTTP^S ^J:C/fdCrP„S„ v^>5 - 7-^;^ LNA IHP ^J; 
ir>'dCrrP«S„ i^v-y 6-7-^;;^ dATP„S, dCrP« S ^ J: t/dTTP« S„ 7- 
T'^T. LNA UTP, dCTP^S, dCTP S ^3 j: cTrTP ^ S„ \.^y Z - -f ^ dCTP 

a% v-y Q-T'^x dCTPa s, dCTPa s ^ J: t/drrp„ v~ > lo - -fy 

jj^LNAUTP, dATPaS, dCTP « S ^ J; c/f dCTP „ V-y 11 _ dATP^S, 

[0686] ■ 

I2l20;5>t,B^i^;6^,^j; ^ LNA l/TP {ii|ftc'T"i: LTffi.i^iit tl^o dNTPaS-r-<7) 
L>1A UTP 3'^i^55.t,(7)$if,>5:^#ft»i#'tlcM-e^)^o 
[0 6 8 7J 

|g|21H7- > 7*V^ h 2^*f^ffl t /cLNA^TP, UMA aP^ J: LNA CTPc^^i-^^^ 

dATP^S j3 J;ir/ dCTP^S^ Ix- >4 - 7-9 LNA CTP„ ^^^5-7^^ 
dCTPaS J; LNA ATP^ \,^y 6- 7*7;^LNA ATP ^3 J: LNA CTP„ v 
->8 - -/^T. dATP«S^ v-y9 - 7^97. dATP„ S ^J;iyj dCTP„S^ \,^y 
10 - 7-9;^ LNA ATP, V-^'ll - y^y^ cICTPaS ^ii^J LNA ATP, V- > 
12 - 7-^;^ dATPaS LNA CTP^ V - > 14 - 7^9 >^ cfTTPa >1 

5 - -fyT. dCTP^S dTTP^S, i/-> 16 - dTTP^ S ^ J: LN 

ACTTP, V-> IS - 7-^;?. dCTP,,S, V - > 19 - ^ ^ dCTP^ S ^ j: Orcfr 
TPffS. i^-y 20-7'9x LNA (TP. U- > 21 - dTTP^, S ^ J; 0« LNA CTP. i;-- 
*,f><7)l<'->4>4^tl*:'cS?5?-«TS;^s:*ll1$fflLfc8 - 32;^^;^ ij 



(231) i|f^2 0 0 2-5 2 1 3 1 0 

[ 0 6 8 8] 

::tLliclCTP«S)^^i9^tfC::ttcj:oT +1 4^^^$r#^ :^v>t?LNA ATP-r'(0#fi 

!^<^dCTPa ST-<7)#fi{ijigti-e$,S C> 7 ll)o dATPa J: O'LNA CTP^jjUx. 

^6 <!: H <J: i9 s +2 *3 J: ?7 +3 ^Bgt;^?)^'^ ( hyy^ 12)o ^i^ft^j't +1 ^fiK 
m^^^L^j:^^^ ^ i: HJ: 19 . ft^fD(7)LNA CrP(7)i^i,p5(,f^:^6<j-C'* J? , 2mE(D LNA 
CTP(^^,;!)p:;ii«^t'|f -Cib * CI 1 3^;«!b 55^a o r > ^ h K h 7 iJ' 13-16)^3 J: t>'4 
Ch y 7i>l7-2l)^jivVc*|^|^:^>d^f>> m<DTy:fU- hKidi1^ibB-^<^mm 
<7)mm^t>^^:ho LNA CrP{i^^6<jJ::5tl9iit tLTf ^yi^- h^-^+^^^^i 
i:;?-^sCh 9 7^5^20)^ ci<7)4Bj(;!^(7)cnTPaS i;j:^#g(ij/>jigtf-e^);6 ( 
h^y^^ 21) „ LNA CTP ^Xl/ dTTPaS ^^y-fV- y'^oyW^AZ-^L-h ^ h 
tcii), +2 ^fij<i»'4D;2>(h 9 itltiiT^c^ -Ulc^LNA h.;*y^7 

i> & k. ^7J^"^o 

[ 0 6 8 9] 

Hifii^^J 142 

W ^ ItfJ ± 1- i. CO l:: ffl 1- ^ C: t Ti^^'-e :g> o 

ij =rj? F-Sr^tfLNAox:^ ^ 7 - -t:I^^^#-\(7)i|■^4^rl^l|■r 

&/c^6^ ^:JlT<7?K)S«r^fo^Co J':iT<7)15i:>(*:-/9-^ v-^J:?/&-32t£^^ij d-^^ 
rJf K-7-:^?~^[y ''P] ATP;^ j: j( ^ V :t K^:^--^f 

[0 6 9 0] 



(232) 



#^2 00 2-5 2 13 10 



m2 5] 

P2 5'- GC ATG TGC TGG AGA T-3' 
PZ2 5'- GC ATG TGC TGG AGA T-3' 

[ 0 6 9 1 ] 

^ -7 - ^ 25 pmoleT- > y ^ ^ ]. (gg^j : 3'- ACG TAG ACG ACC TCT ACC TTG CTA-S 
LfZo Rj5$-37x:-e5>9.M-<>'^i'^- h t;t:o Em^^Of,! *;va75 K/EDTA 

';->$r-f ^-vi^T> h (ImageQuant) v 7 h x7 ^ffl V^T^i^:^)^;^^ 
h ^ A (Molecular Dynamics Storm) 860^^-^55.;^ t/^o U - >55* 

m^-^^. mM<0$¥^^TX^iP2^^:^(.fu^■\ length band){i->;/^ju4.99%, P 

2(%7)P2^;g4figj^(7)^;^s^@ tTtio L7)-^Lti^'hmmmk. 62%<o^;gPZ2 
- j:. ^ V ^ V 7 - -t'llljc J: ^ ^j5l (CM -r -!> Wtt iiS* $ & :i 1 § ^ 

[ 0 6 9 2] 
^M^J 143 

LNA^ y _ (j; tf ^ ^^j,_DNA^ ij rf (75'f^|g ^ ^ MTP7 ^ v y h "C^^ PCR7 > 7" 
>; n ><7) SB^J#M«j«iE l:: *3 T . :!jp ^ -fr S ;t i?) 1" ^ ^ i: :6^*T^ 

^„ pUC1956.f,<o2o(;oDICtli!57>'^'J 3>^PCRJiil)il- J: ^) J^JITCO J: 9 t^l^E t 

[ 0 6 9 3] 



(233) #^2 00 2-5 2 1 3 1 0 

1^1 pUC19 (1 

iffiT'^^' V-(5'-AAGV:crATQ\CCATC-3') (20^ M), 

Itfji (forward) :/^^^- (5'- CTAAMCGACCX;CC/CT-3') (20 ^M), 

10 ^ 1 dUTP-fliix (2 mM dATP, 2 rrM dCTP, 2 nW dGTP^ j; jr^f&rM dlHP) , 

1.5 ^1 DIC-ll-dUTP (1 nW) 

10 ^ 1 lOx Tac«t;^-^(/s;- >; . A -^MgG,) 

1 ^ 1 Taq.-j^°ij p< ^-^-(^- ij . -^y;^^ a) 5 U/^ 1 

H, 0 i-c 100 ^1 

[0 6 9 4] 
7 > 7° V n > 2oPCR R^&ii-^tl 
1^1 pUC19 (1 ng/^1), 

0.4 ^1 7-7^^-3 (5'-GATACCrcC(TCAaGAT-3') (50 ^M), 
0-4 7'7^v-4 (5'-CrrCCnTC3GCTCO\ACCrc-3') (50 ^M), 
10 ^ 1 dUTP-mix (2 ttW dATP, 2 nM dCTP, 2 rrW dCTP J: 0? 6rrM dUTP), 

I. 5 ^1 DIC-ll-dUTP (1 rrW) 

10 ^ 1 lox i^mmu C^^ V >:^r- • vy^N^ A -^Mgcij ) 

1 ^ 1 Taq^'ij p< 9--tf (^-ij y;{f- . A) 5 U/^ 1 

H,o ^-e 100 ^1 

[0 6 9 5] 

PCREjrs: (-9--f /n°-^> • x;v-7- 9600) 94'C, 5^f^ ; 7Kij^7~-tf 

94«C1^W. 45'Cl^W> 70x: 255.M C29 ^j-^^^;!.), 72t:10^M„ 
[ 0 6 9 6] 

^PCRSf5^^f>10 /^T ^tli^fe7:^'n-;^r;v-e^;^t/it c:>>. 1^100 bp;^j: 
O'500 \im=f%'^W%h^fz^ 
[ 0 6 9 7] 

10 ^ loDiG-m^T y-f^)uy '^tfz\i.ry-f^):2y 2^ ixssc (o.is m Naci , 

ISnW ^ :x.y%, pH 7.0)4.x-5 Pnol(7)5' ^'fbffii£7°n - 7'i:^^fi:450 



(234) 



im2 00 2-5Z 13 10 



[0 6 9 8] 
['fb2 61 

B DNAl (h:?J-f - >-ATGCCTGCAGGTCGAC-3'; r > 7* U U > 1 IZ^^m^tf. DNA 
T'D-'/). B-DNA2 (tfsl-f - >-GGTGGTTTGTTTG-3'; T >r U U > 2 ^9<JJ5: 
DNA T'n-T') iiJiXf B-LNA2 (tr:t5^>-GGTGQTTTQTTTG-3', LNA 3? 

h':T>7'U=J>2tH^Sfi^^JiLNA7'D-:?')o 

[ 0 6 9 9] 

190^ h l^T*^ kfv >=^^-Hlr L/^v-^ ^ o 7°l^- h (Pierce, cat. 

no. 15124) (c^t. 37'C'eiB#M^ h t/to f i^- h ^ ymm^&m 

t.i&y^O'Q^. 0.15 M Na^ pH 7.2, 0.05% Tween 20. 3x 300^ 1) -C-^?tL?tt^ 

, 200 ^1 <D^)]y^ r-'emmm-^'^'^jc^'kM^tzC^- y if- --^yy^ 

^ A . PBST43-el:1000n^^^)^ h ?^37t: tr30^^ 

LTtCPBST, 3x 300^1), 100 ^1 <7)|^r^ygC0.1 M x>'®->J pH 
5.0, 0.66fng/m1 jj- ;i/ h-7 a^- Ix- > v 7 5 K d n >; K. 0.012% H^Oj) 

CS^S^mi^lOO ^1 H,SO, (0.5 M)$.jp^Ti?lkt. 492 nm-c<75ME«"7>f ^ 

- 7'(B-0NA1^^ J: t;=-B-DNA2) imiStii ^ H L ^ ^^^fg L7toOSl9Cl;H.P>ti 

B-DNA27^ D - >r |WI Cltt <7) T > 7* 'J 3 > (7)ii[|£ H ^ tl(5 i:'?:fl:i:e<jT' (i ^Sr o 
/jo L^^L^j:i)'h^-^^-ya-r(Dmmmit^^<7)^^^ Ut^y *>12^ 

B-DNA27'D-7'(7)f^;bt9t-B-LNA2yn-7'?r>|5£ffl1-2,i:, T 7 <75^Jf 

iof^Jiii±icj^;g,o B-LNA2{j, mmi^xm^mmry:/') ay^m^^K^m-r^ 



(235) iRf^Z 0 0 2-5 2 1 3 1 0 

K:B^^XMm:.mt^t^ ^ t . ^ j:?/3)LNA(iPCR T y v° n y d^W^^ 
[ 0 7 0 01 

20(;>3a5:t;t7>7''; 1^;^: (±2(7)10^1 M^i^(*ife^Jl43t 

^#«450 ^ 1<^^ 1 X SSC (0.15 M NaG , 15rrM ^x^^Jt^, pH 7. 
0)f|3, 1, 5j/.(i25pmol(7)B-iNA2^|E7'n-7' 
[ 0 7 0 1 1 
l-fb 2 7 1 

( ;t >-GGTGGTTTGTTTG-3'. LNA ? ^ U ;t {i;^^; r > 7* U u > 2 (Ci^ 
[ 0 7 0 21 

M^T*^ tfv^V^-^^L;^^^ ^ nT'U'- h (Pierce, cat. no.l5124)jc5^ L> 3 

iX,x-^^^y^:x^- y L;to 7°b- h^>; >M^^aAtS7jc(PBST, o.is 

M Na\ pH 7.2, 0.05% Tween 20, 3x 300^ D-C^jp- L;tm^ 200 f,^<r>^)^y^ 
4-v^-«m-OIGin:'^^jD^/c(Boehringer Manheim, PBST^^x* 1:1000(1^ 
tOo 7°1/- h'^37x:-c30^^^ ^ ^/tt/i CPBST, 3x 300^1) 

„ 100 ^1 <^^t^§?SC0.1 M iJ'ai.ym-'J ymmmi S.O, O.eemg/ml ;i-;u 
h-7iXl/>->'T^ :^2i^m^. 0.012% H,0,)^jp^;g,-tm: -^xJl/^- 
^;i^:4-^->^--lff$'l4J::ov^TT-y-b^ L^^Co 100^ 1(7)H, SO, (0.5 M) 

«:l)n^TSi:S5:1¥ihL, 492 nm-e<7)P8iJKJ^^-7^ n y l/- h U - iJ'*- Ti5C«?^^ 
o 7t o 7 > 7* 3 > ^ y ij 7 K Hll IC^ilS 7" 0 - 7* (|l|4A)-e^'|>4 $1 tlT l/^ t 



(236) i|fS2 00 2-5 2 1 3 1 0 

^mm^j:Bm^^m7y:f')::iy(Dmm^mM^fi^o :i<;D7*-^;6^t>. 
tLfi43i«i:t:i£^#T-etg'^7'V v/ev 5 vVT'o-ri:: J: o-rclsDNA(7)@e^j# 

[ 0 7 0 3] 

^mm 145 

pcR T > 7" V n > (Di^m^mmmm^ t ei^^® ± ic^j^ki t:: la ^ ? ti ln 

^ A)O'>a:;U$r^^ftl00^1(^lxSSC (0.15 M NaCl, ISnW ^j^ylg^, pH 7.0) 
^1(7)5 pmol(7)B-DNA27'n- 7'Ce:tf-^x-CGTGCjl ' K^' ' 'G-3'; ryf^)uy 2(c# 

[ 0 7 0 4] 
[^k 2 8 ] 

( 1^ >-GGTGGTTTGT7TG-3'. LNA 5? ^i^ b ;r i/ Y ; T>7''Jn> 2(3 
[ 0 7 0 5] 



(237) 002-521310 

$.1 xSSC -e3|pIi5fej|-t/s:o DIG-1ii57>7''J 1(60^1) tfz\t Ty/')::' 
y 2 (60^1) (^ife^J143i: IfJ^iti^^);^ 540^ 1(^1 xSSCt^g^t^ 95t:-c5^ 
M^t^t4t> -^-^i^DyV-- h '^7i;HC-:§ft;ta00^1)o B-DNA2, B-LNA2<7)v^t~ 

B-DNA2, B-LNA2^-^tf55^$7t(i«7'n-r^'^ij5rV^2c)(7)':7x;HCT 

Sr, 0.15 M Na* , pH 7.2, 0.05% Tween 20 , 3x 300^ 1) -e^EI^^jt t> 200 ^ 1 

<7)/^ # ^5^- -t*^mt)L-DIG^)L#$> jjDx. tz U > J^*- • v > /n^ A , PBST 
4.-Cl:1000ti^f^)„ yi/- h'^37'C-e30^|i5^ ^dp^^- h 300^1 ^PBST 

-eBm-^jtL/Co 100;/ "l<7)^Si#vg CO.IM ^X^m-V >S?M»PH 5.0, 0.66 
mg/ml -i^ )\/ Y-y x.=~vy 'JT \y l^W^^ 0.012% jjp;tS i t J: J? 

jSO, (0.5 M)^jjpx.TifiiiL^ 492 nmx-<7)^EJt^"7-f i^^nyv- h'J-^'-T- 
H^^oTto ll|5i;;^1-<):-5i^. LNAll|K|i^|£:/D--/(B-LNA2){i^<7)#^6f,7> 
T'U^V (rVT'U^^^ 2)^^j£;-r^g^^^||DN/^i£7'D-r(B-DNA2)j: 19 

<bl^M6<jM$ei-^QiE(ilt)5|g<7>i^jjD)o B-LNA2 7-0 - ^^^^^M^T > 7" U 
n>(T>7'V 3> Dt-^' h \^tzh%\t}^(Di,otiil/if'r)-\/%^h^ 

^£hm^W.n(0^^'i:mm:-^^-ti>T V-i y y h (array format j: ^ 

± r ^ 7t a6 (?) ^ ^ ^ ^ ^ -r ^ o 

1 0 7 0 6] 
l^iS^^J 146 



(238) !|t^2 0 0 2-5 2 1 3 1 0 

Nras@e^j;5^f, o3o<7)DIC;^gj57 y-/\)ny (#bs : Nucleic Aad Research, 198 
5, Vol. 13, No. 14, p 52-55)^ rcRifipgnJ: 19 ;^(^J: ^ H4^t7t: 

lirii7'y-Y-7~:NARV77l/>7>lIJ:S 5 '-CCACCTCTCACnVNGTTTACrACA-S'^t^ 
701-723^ 

910 bp i^T'^^ 5'-GTAGACC:nTCTCCTATGACACA-3'Jta^l612-1590 (NAR v 

600 bp^-fy^^-- 5 '-TA/VCTCACyVGAarrATCTCAGAC-S'it^^ 1331-1308 (NAR 1^7 
200 bpj^T'^^-^-: 5 '-CrCTGTTTCAGACATGAACTGCr-3'jt^^ 909-886 (NAR 1^77 
[0 7 0 7] 

Nras T^T'U 3>(7)PCRR)tvjl'a-i^: 2.3^1 t Mfe^gyy^DNA (440 ng/^l), 
50^1 lOx PCRjjg^f^(Mga^^^^;5r<,^^ y^•-^>' • x;i/v-). 30^1 25 mM M 
gCli , 50^ 1 dNTP-fliix (2 nW dATP, dCTP, dCTP^ 0=1.8 rrW cfTTP), 10^ 1(7)1 
nW Dig-ll-cWTP, 10^1 <^25^ M ffigy^ ^ v- , 10^ 1(7)25^ M ^^7^9 ^ 
, 5^1(^5 U/^1 Amp! iTaq Cold On°~^:/ • J: O^'tIcS-SOO^ If -e^ 

[ 0 7 0 8] 

PCRMv:±|eig^!^fi-r'^T Nras PCR ^^l^jj.^^Ji^Bj^ t ;to aaVM±jS^7'7 -7 
-910 bp, 600 bpj;^cfi: 200 bp (g-ellPx. i^tlTt: i t /i»tT'S>^o PCR^g-A. 

y(Dm>^t^%n^^fz- 95«C 3/5^^; 55«C 255^119, 72<C 3^^, 95<C l^W OO 

^^i(l^'^m^i^Tif^-:^Y)V^5^^L. *^910 bp. 600 bp ^J:0? 200 b^(^:f^ 

[0 7 0 9] 



(239) #^2 00 2-5 2 1 3 1 0 

SSCT (0.75 M NaG, 75 nM ^J^x^^, pH 7.0, 0.1% Tween 20)cj3-r> 
[0710] 
[-fb 2 9 ] 

1 pmol (D DNA Nras Cap A ( t;:4-5' >-5'-TTCCACAGCACAA-3'), LNA/DNA Nras 
Cap A{t::^9- >-5'-TTCCACAGCACAA-3'),LNA Nras Cap A >-5'- 
TTCCACAQCACAA-3 ). DNA Nras Cap B (t:;t^ >-5'-AGAGCCGATAACA-3'), 
LNA/DNA Nras Cap B (l^:^f->-5'-AGAGCCGATAACA-3') t LNA Nras Cap 
B{\ftf- >-5'-AGAGCCQATAACA-3'] 

10 7 11] 

^ Nras Cap /^f^js^7'n-7'(i7>7°'J n >- Nras 910, Nras 600^ j; Nras 200 
L ;t o Nras Cap y d - 7' (i#^6^ T > "/ 'J 3 Nras 910^5 j: o?Nra 
s eoo^MiSLTtio ^^^MiE^^D-yt^ h LtI:!^. '^x;u^5 x S 

SCT4'Ti$t^t> 95 ^1(7) 1 X SSCT (0.15 M NaCl, 15 rrW ^x^^, pH 7.0, 0 
.356 Tween 20)tp(o5 ^^(DXmt fzitm±(-^^V 5 ^m^^WK±X-^0 ^M)DI 
<^1iflJ7>7°'; (Nras 910, Nras 600 Nras 200):g..i7 ^JV^lc^px. 

, 37t:-ei^M^ y^i^- h Lfzo x PBST, 

0.15 M Na^ , pH 7.2, 0.05% Tween 20)-e3[pi jj^jf t , 200 ^^ ^)V^^'yV~M 
mmX-^'^^X^^-^- yif^ . A , 1 X PBSTi:|3-cl:lOOOtc^5Ei?)i:*l' 

/iT c7)^t-^?fjC0.1 M ^x>^-i; >-SeM» PH 5.0, 0.66 mg/ml ^-jvh-y 
xx^>'vT^ ^2itm:^, 0.012% H,Q,)-^;(,0;t&C:i:liJ: V). ^JVt^'yir- 

^mmz-^^^xry"^^ x^tz^ ^mk. loo ^.i^o.s m h,so, ?r*p;tTg:js=Srf? 

jhL^ 492 rm d - ^ V- h 'j - ^--eE<^|3j;|> mtlH 

2 so, x-^>^^m LtZo ll23Aic^-^j: ^ jc, 12j@<^LNAj? ? 
tL/i«7°n-r(LNA Nras Cap A ^ J: LNft Cap B)jigf !(j c>T« fC*/^'^ 



(240) #112 00 2-52 1 3 1 0 

<7)im^^ U^^y KT^7./N--f $tl7t:Mt£:/n-:/'(LNA/DNA Nras Cap A is 
IWDNA Nras Cap B){i>e tL{5 < . |W| Cr > ^ V 3 > $:^ii£t^ D 

NAM^y a - y (DNA Nras Cap A j: DMA Nras Cap B){ii^^i^ r ^ 'J =i > 
SrS o/t <=fii£L'^55-o;to MM<7)7>7°'J ::r>-e^-2,Nras 200{iLNA Cap B J 
Tt: {i LNA/DNA Nras Cap By n - 7'(^ ^:'*> ^ ? tLt\ LNAt;^ ^ Lt: 

T'n - 7'(7)fttL7t#M'l4'^iiE^ t TV^ S o ll|23Bn^ti t /^i T > T' "J n > H 

o 

[0 7 12] 
[0 7 13] 

[-fb 3 0 ] 

LNA fifiSTi- U If (5'-GGTGGTTTGTTTQ-3', LNA ^^U:ti/ 
[0714] 

7^5 1; p( ^ - BM-TAQ ,j y . -7 ^ )o M t LT . 

IWl-Og^i^iiDNAT'v V- (S'-OCrCCil I IGI I lti-3')^ffl^,.x^f o Tto LNA^j J: i^D 



(211) 1^^2 00 2-5 2 1 3 1 0 

i)zf (5 ' -M^APATOACQaa^a^aw^ ' ) ^ r > 7* 

^fgfeLNA--/^^ -7- i 7t (4DNA^^^ v~ (10^ M)(7)V^ t'*t>5\ 2^ 1<7)DNAr > :/ 
Y (10^ M)^ 2^ l(7)2mM dNTP^ 2^ 1 <7y 10 x ^|ff^(500nW Tris-HG, 30CtrM 
KCl. eOrMMgCl,, lOCrrW DTT, pH 8.3 OZt;)), 1;/ 1(0^^ (20U/^ Dis J: 0=>|c 

■J p< 9 - -tf (USB) (7) ^ 2^ 1 <7);^fijLNA- 1 7t {iDNAT* 9 ^ v - (10^ M)(7) f 
tt;«\ 2^ l<7)DNAr >'y^- hClO^M), 2^ l,^2rrW dNTP, 2^ 1 <^ 10 x jii:^^?^^ 
lOOrrW Tris-HG, 50nW MgG^ , 75rrM DTT, pH 7.5), 1;/ 1(7)^^C10U/^ 1) ^jj: 

cf7fc^:20;,l^T'^^-ev^fco -itif5Rj5^^37t::-e6o^H'f >'^^^- h LtIio b 

>7-aO^M)(^V^-ftl>d\ 2^1oDNAr vyv- N(IO^M) . 2^ lo2mM dNTP, 2 
1 (7) 10 X M®?^C10CnfW Tris-HG, ISrrM MgG, , 50rrM KCL, pH 8.3)^ 1^ 1^ 

TMi::10;/''<7)o-7-V ViJ^M^JiSCO.25% (w/v) yu^y ^ y - )vr)V-, 0.25 
% (w/v)^v.v>'v7y -^u. 8(»6 CvMt^jUJ^T^ K)«rl)Px.> SJtv^-^Jh Lt^ 
o ^J|s|-*95'C-el:53-Mitt> 7!lC±^w•Sl:^ 2^1^8% se^j^KV r>}. i;;v7^ K>>' 
;wHAtL^ (Life Technologies Inc.) BKL ^rJV' ^^X-Un^Wi^'^tzo 

: Kodak X-Onat AR) 11 >(t|- L/C o ll|7tc;^-f j; ^ ^ - jj^ ij ^ ^ - (i^- 
>'3)S7tfiBM-Taq;K'; ^ ^--tf Cl^- >5)$-|^ffl-f ^ t ^(i. LNA^ J: a? ^ 

-l^-Ml-^ t #(v-->2), #:6^figtifiLm-7'9'r v-(7)J^■^n<7).%L^th-r 



(242) !|t^2 00 2-5 2 1 3 1 0 

10 7 15] 

^mm 148 

['fk 3 1 ] 

4 LNA ? h* (AL2 r^-f V— : 5'-GGTGGTTTGTTTG-3', LNA 

IfitX^), 1 LNA 7 ^ 1/ rti' h* (ALIO 7*7 V—: 5'-GGTGGTTTGTTTG-3'. LNA 
7 ^ l/^Ti/ Ktt*^) *5 LNA 5? L (FP2 7*^ -f V—. 5'- 

GGTGGTTTGTTTG-3'). 

[0716] 

im^^X^^mt/zo PCRS:sSC100^1)a, t:/7°V- h^^tCMffi), O.Olng, 0.1 

•7- (5'-Cra7nrGCCTGO\AGCrC-3'), 0.2^M(7)AL2, ALIOJ ;t (iFP2|ffjt7-^^ -7 
-(7)(/>-f 200^ M(7)clATP, dCTP, (XJP^XXf^^^ lOrrW Tris-HCI pH 8.3, 
l.SfiWMgGj, SChW KGjB J: a=~2-5U(7)BM-Taq.-Ki; p< v^^-^-g•^-e^/i7to 

^ ^— (Techne Genius thermocycler) -^^ ^fi-^'fi^^X^ 1 
-45-0 l^M, - 72T: 1.5^«t:'^ft50^f^^;^-T?:^fo7^:(M<^3a^f 
'1' r^' -'Wm ? ^ 2 . 5U(7)Taq*« V ^ 9 - -if ^JH X. 7t ) ^ ^ . El^^ ^ 72<C 

WU;to Ill8^c:^-r J: 9 #N^iifr?t7'7-^-7-FP2;fej:af0|^K|ii^7'9^-7 

;^T>7°'; O.Olng ^y-f^^y^ i^-ylO: O.lng 

, lx->ll: Ing)^ t^T'I^- h^r LOn > h D-;i/Mv^^f)fi J: ^ ^Sr^/ 



(243) i|ta2 0 0 2-5 2 1 3 1 0 

^T'l/- h(7)i^»-C^tb?tL/t(k->'5: O.Olng^ k-vG: O.lng^ k->7: 1 
ng)o i<^it {iAL107'9^^^:^iJ||J:5lic6^iti|iS=^*tif1-^it. of tjALlO 

i^^H*3l/»T'(>^tB-e§'^V»Cv- >1: 0.01ng7->7'^_ j.^ V-;y2: O.lng^ v 
Xy^^V^ALZCv^^A), ALlOCv-^/B), FP2(v^ >C)i3 J: u^RPK^- >D) 

Thtf:Lt\^^':3xt'')?^y-^<r>mm^yviyi^-t^^mm^^-'<Dm^m^m 

[0 7 17] 



(244) i|tS2 00 2-5 2 1 3 1 0 

-CAG CAG TOG ACA GAC-3')f (iT > ^ 7 ^ ^ y LNAjfl^DNA;}- 1; a^CS'^CAG C 
AG TCC ACA GAC-3' ; LNA ^ y v- H {iT^^-^l")^ -i^ 'J * - - h 7. 7 K 

I^T-15^KBS|tL;to -Wf^. K^^ 5 ;wQ'^:t ^ iJ'^ (Mi 11 i-Q water) 

3|Il-j$tjf-L^ ^^$gjtL;to 25ml6o0.5 pmoV^ loffilffi^) tf* f- Xk:^- 'J ( 
5'-t::t-f-;^- CTC TCT CGA aG CTG-3');g^5 x SSCT (75 trM ^ j.^^, 0.75 M N 
aCI, pH 7.0, 0.1%Tween 20)i:jpt^gi5g;j- 1; d'v t 50'C-r2|^M^>>f ^ Kt 
1 X sscT-e4|B], 1; ym.mm±n-kikyk(-P^^' 0-15 M Na* . pH 7.2, 0.05% 
Tween 20)-el|ij^j^ t 0-06 f,g/m\(7)7. }• 7.yr^ 

7s7-< KlliPx./L'o 7.y-^ h 25ml PBST-e4[p|^5fej^ t 

Tto 19*^X7-^ K^^'fk^li^TfciitCSuperSignal; Pierce) 

*3 <t If^y ;u A (a-Xposure7 ;u a. Pierce 34075)-eM:E'fb L/Co Ill9l;^ 
Tct^t::, W3NA:t V =r^J:CJ*'AQ-Ll^il^|(|iDNA^i;rf(?)M B^Mi::^^ 

10 7 181 
^ife^J 150 

10 7 19] 
[^11] 



(215) 



#^2 0 0 2-5 2 13 10 







1 + 2 + 3 




mm 3 


5'-GTA TGG AG-3 ' 


Ipmol/jUl 


1 rtas^XV^v^ 


ga^^'j 6 


5 ■ -GTA TGA AG-3 ' 







[ 0 7 2 0] 

^<D7.y-<V±.K^^y (pen) jj^^, -etl-PtLO^ U iJ' l^^f- Kl-oi/^T*^l 

[ 0 7 2 1 ] 
[<k3 2] 

a) E5?"J No.aZ1 5'-Cy3-CTTCATAC-3' 

b) No.aZ2 5'-Cy3-CTT CAT AC-3* 

c) i2?iJ No.aZ3 5'-Cy3-CTT CAT AC-3' 

d) mn No. 1 6 5'-Cy3-CTT CAT AC-3' 

[ 0 7 2 2]. 
9 ^ J: O^Vn^ r 7 K^fij^ : 

V\ ^iSl X/^U^Zl^u - 7^ @ SOOfrnoV^ 1 , 30frnoV^ T , BfrnoV;, 1 1 

7.y4 5^ J: C/6{i:aZ27°n - 7' © 300fmoV^l, 30finol/^1, BfTnol/^l^ 
7* 'J 7 KtTto 

:^7-r 8^ j:o?9(iaZ37'n-y @ 300finoV^1, SOfrnoV^I, 3lTnoV;/lt 

KlO^ lli3j:(/12(±@e?!|16 t'o^t' @ 300fTOoV;,l, 30fhioV;,1, 3fmol 
30;, 7''; '7 hMb^lSyj^CS x SSC, 7% 9 7 ij 3 -> >-f N >J A )ic^fr 



(246) i|t^2 00 2-5 2 1 3 1 0 

[0 7 2 3] 

[0 7 2 4] 
[^12] 











1,2,3 


5 X SSC, 0.1% Tween-20 


2x5^ 


gB^J No. azi 


4,5,6 


5 X SSC, 0.1% Tween-20 


2X5^ 


iB^J NO. aZ2 


7,8,9 


5 X SSC, 0.1% Tween-20 


2x5^ 


gB^J No. aZ3 


10,11,12 


5 X SSC, 0.1% Tween-20 


2x5^ 


No. 16 



[ 0 7 2 5] 

;8fejf-m> ;^7-r K«r3limi£'^L> T.^'^yLtzo ^^^7yy( VT.^^-f—K 

HJtt> •r-^J'^rW ^--^^'^tV hy7 h'i'XT C55^^1?^) (ImageQuant softwa 
re (Molecular Dynamics)) L;to SUt^^-Ti 9 H^ ^ .y U 

llT'n-r an (slide 1-3), l^\m^^-:ru-rsZ2<i7y ^ F4-6)t /-liB^L 

•^f^fli7'n-7^aZ3(;^y>f k7-9)(7)v> t'tllC;B</^T 1 1. ^tt^>/^ C^t^^T.-^ 

;V (7) (i ■/ O ^ 7*4^ H^i^ ft-f- LNAcT) ici3 J: U^' 7° D - T-^Jt h 7^^ +1 ^ t 
-Cv^^o LNAT3^^{i^tL-rtlii^<DDNA;i->;=f7'o-7^J; ^{j HicCi/ ;U 
^jkm^^^lit'MM^'^tZo aZl aZ2 = 2x gfi^j 16(oi/^i-)V, 

a23 = 8x 16o-> ;PT'$, -I) o 7 f-/^ ;^ v 7 ^OESUfiLNA T :t^^g 
J: C/l©iP L 7t v "C 19 > 5 ;^ -7 y f - ESU J, "C^ ;i> t 



(247) 00 2-5 2 1 3 1 0 

[ 0 7 2 6] 

ge^j No. 9 5'-GTGTCiGA(;-3' 

No. 15 5'-CTCTOCAA-3' 

gg^j No. 131 5'-CTCTCjGAT-3' 

@B^J No. 132 5'-<mCT(jCAC-3' 

No. 133 5'-V\TCTQGAA^3' 

@B^J No. 134 5'-CrcTGCM-3' 

gl^j No. 135 5'-TrCTGGAA^3' 

[ 0 7 2 7] 

7 h^-lOH^t^jgt/io 

y u - 7' CLNA^ y V ~ (i;{C^) : 

[ 0 7 2 8] 

[-fbs 3] 



(248) 



1t^2 0 0 2-5 2 1 3 10 



DNA 








ra- 


:/No.i 




5'-Cy3-TTCCACAC-3' 




r No.2 




5'-Cy3-GTCCACAC-3' 




No.3 




5'-Cy3-ATCCACAC-3' 








5'-Cy3-CTCCACAC-3' 


ro- 


y No.5 




5'-Cy3-TTCCACAT-3' 




T'No.e 




5'-Cy3-TTCCACAG.3' 


LNA 








7*0- 


T'No.SbZ-l; 


5'-Cy3'TTCCACAC-3' 


7*n- 


^/No.35Z-2 


5*-Cy3-GTCCACAC-3' 




•:r N0.35Z-3 


5'-Cy3-ATCCACAC-3' 


rn- 


N0.35Z-4 


5'.Cy3-CTCCACAC-3' 




■r N0.35Z-5 


5-Cy3-TTCCACAT-3' 


7*D- 


P^No.35Z-6 


5'-Cy3-TTCCACAG-3' 



[0 7 2 91 
[0 7 3 0] 

Kt/io ^TOT'o-y-Mfil-finoV;/ l-e^jo/co ^7°n - 7'^^^'f 7''; 
K'fb/^^ljygiCS X SSC, 7% y .i; )j jp-^f ;u :3 ~> > ^ > ij ^7 ^ :>X^m L^ ^(?>30^ 1 

[0 7 3 1 1 

;^7'1' Fi$feT^: *^'^-:^*7>^*^l9l^§> :=^7-< K^7 7^tc}fALClo(7)7y 

iJ'H&fi<7)^7-< K)> #7;?.^>!.7-^ KMtc-l^> *^;^■r'a^/io ^T(7);!?.7 



(249) 1t^2 0 0 2-52 1 3 1 0 

y( K$r5 X SSC 4.t^2 X 5^ra, ^"C^m'^Ltzo ^W^ik. 7.^^ K^sIS^^ 
10 7 3 2] 

l§f^:|112^J:i^'13i;^-^j: ^ tc. LNAj?^' K^S'js j: c^-3'5^jfj3ii-^tr7"n 

[ 0 7 3 3] 

[0 7 3 4] 
^ife^aj 152 

7s -7 -f V^^' ify7.7.y^ F^T-l: h ^/^-c^lO^ 7 ^ / 7^0 t: ;u h 'J x v 

[ 0 7 3 5] 
SB^J No. 9 5'-CTCTGGAC-3' 
g^T^j No. 15 5'-GTC7rGGAA-3' 
ge^j No. 131 5'-CrCTQGAT-3' 



(250) 1^^2 0 0 2-5 2 1 3 1 0 

gfi^U No. 132 5'-GTCTGCAC-3' 
No. 133 5'-ATC7rGGAA-3' 
@e^J No. 134 5'-CTUrGGAAr-3' 
ge^J No. 135 5'-T7UrOGAA^3' 

1 0 7 3 6] 

7- D ^ y (LNA-t y V - ti i:^) : 
[ 0 7 3 7] 

Hks 4] 



(251) 



i|fa2 00 2-5 2 1 3 1 0 



DNA: 

7"D— ^No.1: 5'-Cy3-TTCCACAC-3' 
7*0— :rNo.2: 5'-Cy3-QTCCACAC.3' 
7'D-:rNo.3; 5'.Cy3-ATCCACAC-3' 
rD-:/No.4: 5'-Cy3-CTCCACAC-3' 
7*0— yNo.5: 5'-Cy3-TTCCACAT-3' 
7" O - y No.6: 5"-Cy3-TTCCACAG-3' 
AT LNA: 

r a - 7' No. AT2-1 : 5'-Cy3-TTCCACAC-3' 
7'D-:/No.ATZ-2: 5-Cy3-GTCCACAC-3' 
rP— :r No.ATZ-3: 5'-Cy3-ATCCACAC-3' 
rn— 7'N0.ATZ-4: 5 -Cy3-CTCCACAC-3' 
■rn— T'No.ATZ-S: 5'-Cy3-TTCCACAT-3' 
T'D— No.ATZ-6: 5'-Cy3-TTCCACAG-3' 
All LNA: 

7* □ - ^ No.AIIZ-1 : 5'-Cy3-TTCCACAC-3' 
ro — 7'No.AIIZ-2: 5'-Cy3-GTCCACAC-3' 
r D - r No.AIIZ-3: 5''Cy3-ATCCACAC-3' 
r O - :r No.AIIZ-4: 5'-Cy3-CTCCACAC^' 
rn-rNoTMIZ-S: 5'-Cy3.TTCCACAT-3' 
rD-7^No.AIIZ-6: 5-Gy3-TTCCACAG-3' 

[ 0 7 3 8] 
[ 0 7 3 9] 

Mk^Strf^CS X SSC, 7% i; h <; -> A)t-^?|?Ls ^<7530^1 



(252) 1^^2 0 0 2-5 2 1 3 1 0 

- h Ltzo 

[0 7 4 0] 

^ K^^5 X 5SC 4.-e2 X 5^^, ^fiT'^jt L;^!o K^^MIgi* 
7.^^>Lfzo 1kit^7.y-{ Y7.^^i--KWkL. ^ ^ ^ :^ - V i7 ^ y 

10 7 4 1] 

[0 7 4 2] 

135 ^(^-/p-y 1 = Cr ^x-7 7f- 
^^6^,131 ^<7)7'n-7' 2 = CT5>;-7 7f- 
;gI5^15 ^<^yn~'7' 3 = AA5X"77>?- 
^6<jl31 xv(7)7'u-7' 4 = Cr^ 
^I5<jl35 ^(T^yp-T- 5 = TT^ 7,v-yf- 
^^135 ^(7)ya~y 6 = CT^ 
^^I5<jl33 vvcTjT'p-y 6 = GA^ 7.-7-yf-o 
[0 7 4 31 

AT LNA;t V =f {i CI tt 5 >^ -7 y 7 h 5^E>i^'^% t T^;*C-e-7 y ^ 7. y h 



(253) #^2 00 2-5 2 1 3 1 0 

NAT* D - 7- HP LT€fI-e I: ^ (^tt«?!)151#BB)^ 
I 0 7 4 4] 

LNA T ^y-^-^^ttm^] DNArVyix- h'^scT) P] ddMTP's^ J; yf-^j-^ 
->-'^y:f--tf (ThermoSequenase) (^^1) DNA.i^« i; p< ^ - Hf (of^fflo 

-7- (@B?ij: 5'- TCC ATC TGC TGG AGA -3')^^(0^»/i@B^iJ$rJi#1-^ H4£ 

[0 7 4 5] 
[-fk 3 5 ] 

3'- ACQ TAG ACG ACC TCT ACC TTG CTA -5' 
7^>7'1/-MZ1 3'- ACG TAG ACG ACC TCT ACC TTG CTA -5' 

[0 7 4 6] 
[0 7 4 7] 

6;/! T'y^v- 2pmole/^1 

r^yi-'-h llpmole/^1 
Tic 

V! -^f ^^v'-^>:h--{f DNAsjf i;^ (4U/^ 1) 

20^ 1 ^^fl: 

[ 0 7 4 8] 
f-vyp- h TZl jg^!^ 



(2S4) 1fS2 0 0 2-5 2 13 1 0 

2f^^ Xl6 ^j--^v->>->-f--tfiit®vS 

T 'fy^'^- 2ptnole/^1 
6;^ 1 r > 7° l^- ^ Ipmole/^ 1 

20^ 1 ife^i: 
[ 0 7 4 9] 

2^1 ^^J' KrM'&i^C/.S^M ;g.dmP) 5^&fi|cr) X7 7i>K;i/7 (Eppendo 
rf) f-^-yH-en^'«x./s:o [a"P] ddATP =g:f-^-yl;fc3j:C;f5tc 

ddCTP ^f-^-y3^j: 0^7(1^0 0.5^1 [„*^P] ddTTP ^ ^4^ J: 

, ^^Lfzo Kodak Bianax:^- ^ 7 ->':t 7 7 ^ 7 ^ )VM.Kmm\.fz 

O 

[0 7 5 0] 

-jzfi: (jil8):i/-^yl - ddATP h^-y^^ ^-yZ-ddCTP h 77^:^0 I-'- 
>3 - ddCTP h 7 7 . V-y^- ddlTP h v jJ'o l^^ - 8-32jtg^;a- >; 

ial9: l.'-yA - 8-32jt^^;i- ij n^v-;j|;-o V-^S-ddATP h 
^y^o U-ye - ddCTP j.^-;,^^ ^->7 - ddCTP hy^^^ V'-^S- 
ddTTP Yyyi^o 
[0 7 5 1] 

v:^- 7 ^ T#^Hf%«^^-2) i t ;6^'T-§ "ffi^J{i5'-TCC AAC CTA- 3'-c% r 
>7'W-hBe^J 3'-ACCTTG CTAr- 5'jc^)S-r^o ^itlt'J:!?. -^^i^juU^T 



(255) #^2 00 2-52 1 3 1 0 

[0 7 5 2] 

^mm 154 

[ 0 7 5 3] 
['fbS 6] 

10 pmol ®:t 'J i^T^^^i/? l/:t-5^ K(ODN) (ODN#10: 5'-TTAACG TAG GTG 
CTG GAC TTG TCG CTG TTG TAC TT-3', t h Ti/ > D H*i«|fl<J«t 35-a 

^^U^0 pmoles 2 flao lna U if: AL16 (5'-cl(TGT GTG AAA TTG TTA J)- 
3', LNA ^ U :t > K 43 AL1 7 (5'-d(ATA AAG TGT AAA G)-3', LNA 7 

[ 0 7 5 4] 

^•t---lrMv^C50 mM Tns/HCl pH 7,6, 10 ftW MgCl^ , 5 nW DTT, 0.1 nM EDTA 
')(p(7)T4 .-KV j( ^ 1^:;^^- 0-Oj.x. y J. , BRL cat. no. 510-8004SA), 

5 ^1 ifyx^-''P-ATP 5000 Ci/rmiol, 10 uCi/^ 1 (Amersham)t ii-^ L^'jo 

6 B.^^tflX^^^j:^^ji^ Vt^ V^^u-'^T.iLy (Chroma Spin) TE-10 

(Gontech cat. no. K1320-l)^^j§i| -^xi^* L;to JR* (i^a^tlODN* 
10, AL16i3 J:^/AL17^c^V>T^ 5x10' cpV^ 1 . ZxlO' cpn?/^ 1 isXUF O.SxlO* 
cpm/^lX'*o7to h*fflJ)&l§^lfi^f (Hunan Cell Culture Bank (Mason R 

esearch Institute, Rockville)) ^-^i^'^fz^F-? t h B^^;^' >ffl|^^25 arf 
iTO#7 (Nunclon, fmO(pa:,l%ay^7fi^^\:ry vfl^i,ailiiff (Cibco BRL), 6 

ng/tnl <7) ^/^ > ^ i; > (Novo)^ J: ?/2. 5 rrW ^ (glutamax) (Lif 

e Techno1ogies)T'?j§5^L;t:CME/F12 ^^^^ (l:l)-ei$^Ls ^tilk^ 
^^^-^37-0, 5%C0,^ 20P/«D,, 7593^, ^ ^ h L/Zo MCF-7«{i^^|^ 

tc:^V^T*^40% (confluent) -^toofzo ^^ffl CO.l pmoU:^-|r)(7)^ 



(256) 1^^2 0 0 2-5 2 1 3 1 0 

-fh^ 'J 3*^1.5 <7)pECFP-NI y^;^^ K(C1ontech cat. no. 60851) trl^L 
^ 100 ^ l^f^FuCENEe ^M#A^JC^- 'J ^^'^ • -7 :/^^-r A cat no. 1 814 4 
43)i:^fl?S:«$-^J)&^^95 ^1 (7)DME/F12 J^^^^p|3<7)5^1 (?)FuGENE6]i 

hLfZo 3il^c0^j^l) 0DN#10 + pEGFP-NI; 2) AL16 + pEGFP-NI; 3) AL17 + p 

-y-?^ T;i/^l#L7^c)'^-^tj>FuGENE6/DNV:t 'J n'-jfb^tl^lt* LT» L/to B 

PBS CMg,^ isXn Caj*$-^f T^i/Oif <7)0-25%h ij7°v>(Gibco BRL) 1 rrM EDTA 

Mr^ t T ^ij t ;t o -C^fflia 10 ml ^ 7 ;v _ (Opt! fl uor) -> > f - w 

-va^^i^r^l^ (Packard cat. no. 6013199) ^^Jp ^ x $ -1^:, /s^- 
7 ;V ig^Wallac 1409 > ^ ^ g > |||5r|§-^^^ ^, o ^^mmr <D t i5 y) 1^^ 
^: 1) 0DN#10 + pECFP-NI: Mtfzmm<^')ibm^''^^mmWtl^^Lfzl 
2) AL16 + pEGFP-NI: j]\iK.fzmm^'7y)i^^^0.8S^imm^Mt^^Ltz; 3) ALl 
7 + pEGFP-NI: jjPx. ;tm^<^ 9 ^#t)0-4%^«at/t t ^-^ L^Co M^^^Mtl^ 

(^0.4 - o.s^tmmKm^^fifzt\^>^^o 

1 0 7 5 5] 

hMCF-7|aj3^lC j:^LNA-^g^5t;J,^^^ii^);g,;^^S^^ &S WA^fJ'^ ? 4 
Oi)iS<7) 5 'FITC-;f^|gjLNA^ J; t>^DNA-e|$i^ t Ttio T^l^E®(7);}- U i!' ^';i-f- 



(257) 



!|$^2 0 0 2-5 2 1 3 1 0 



[ 0 7 5 6] 
[^13] 







m 


AU6 


5'-TGT GTQ AAA TTQ TTA T-S' 


LNA, mm. FiTc-mitt 


AL17 


5'-ATA AAG TGT AAA G-3' 


LNA, mm. mc-^m 


EQ3009-01 


5'-T6C CTG CAG GTC GAC T-3' 




EQ3008-01 


5'-TGC CTG CAG GTC GAC T-3' 


DNA-FITC^Sfim 



10 7 5 7] 

AL16i3j:(y^AL17(i^Jjgf?lJ128ic|B®(OJ:^lc, ^(^V^nm^m^LfZo EQ3009- 
01;feJ:C/EQ3008-01{i^^vj|gi^>fl:^tC j; y)FnCx-^ML/Zo 3o(7)ff^®^A^j:FuG 
ENE-6 (^-i; '^y/\y{ h cat. no. 1 814 443), yi^^j^^y y (S 

uperFect) CQuiagen cat. no. 301305)^ j: o^i; 7 ^ ;J^f-> (Lipofectin) (Ci 
bcoBRL cat. no. 18292-011) ^ t o y^^-'7m^ifymm.i:%\^^%m<D 
I 0 nC*ifi^Jl54)^^L/s:o ^M<7)3BmIH,«^cm'^/ji9|tj0.8 x lO'mm.'D 
mmmBi-^mm\.tZo ^l^ciO^HHtSCT. MCF-7|HJ5a^^ij|T257^7;n(Nunc, 
LifeTechnologies cat. no. 163371A)^ 24 '^x;i/v JUf-y*^ y (Nunc, Li 
feTechnologies cat. no. 143982A) ^ { j; 7. ^ >f K7 9 7.3 (Nunc, Lifelechnol 
ogies cat. no. 17092QA)ic^#L7to ^Mto'30 - 40 %^g:-|4<^ ^ § t^tf 

-^%^:iti)m^^^fitzo Ts-j^-vj.^ yt-f^T.^ kdna (pegfp-ni, ciont 

ech cat. no. 6085-1), ij ^'DNAJ 7t:{i^ g rrLNA<7>v>t'tL;6^75^(b=^2.ff^g#A 
ii-^!^ ^ S 7t MCF-7^flai^#'l4T*^> o tzo Ts-^-^-y j.^ Y tm^J:^. FiCeneG 
^<l:i>*';**7:ci5'^>(±7'7;^^ KDNA (pEGFP-Nl) ^ L /io 



(258) !|ta2 0 0 2-5 2 1 3 1 0 

, 750 nM(7):t V 3*MJ^-C^ t ^t>iJ:/co :t U n'-'; jK7 x ^ f- V^i-^'f*^^ 
^^LT-15^MffM$-^^ «'^L(^it*T'«l^:^-'J 3"«|g250 nM, 0.8 ug/ml .j ;}f 

^ «^L(7)DME/F12^^-e-|sl^5feitL^ 356FCS^^t>DME/F12ti-c37t:T^$ ^1 

K7 7;^=ir-^*L/c@5g«T'<7)|g:^^lll7n^1-o 016^ J:t>'17(7)ilJia{± 
t^A ^^fzZ.b i}^t>i!f^^ o it^^t^i Kmm<Dm 

^1 1 -e^)^ (1117)0 c mtm^ i ^^swr y^-tyy^mm^m l 

T^/^^ C: t CStein C.A. f,^ (1997) Making sense of antisense: A debat 
e. In HMS Beagle: A BioMedNet Publication (http:// hmsbeagle. com/ 06/ c 
utedge/ overwiev. htm)))^ i tcfS-^ o ^ ^TisXV') t'y j.^ ^y(D&^M 
^■i^l^<0:i- 3-1250 nM, U *"7^i?f->' 4 ug/ml ^c;§i6/i5{)^ /^-feS^fcmo 

7t (±|e^#BS)o l^l^t LT : 1) LNA .J >5r ^ y-MdYMM^XK X I9 

^^MCF-7jj(g^:^r>.|Hj|^H^;^^6<,i;^jg$:}l^;5,^ 2) 3(»S>:JL_h<7)^j|a<7)^^ L./- 

;^^/^miii^><)^ J^E^t'it(^figfii&^fe"ll^f^»^,(Ofi|^gE250 nM LIMA, 0,8 ug 

v^'yj^^f'y^m\^^ xr^M^X -^n^o ^xf')^'yx.i7^y<7)m^^ 



(259) #^2 00 2-5 2 1 3 1 0 

[0 7 5 8] 

2o<7)LNA;^ \) :f: 

[ 0 7 5 9] 
['fbS 7] 

AL1 6 (5'-TGT GTG AAA TTG TTA T-3', LNA liX^) ^^UAL^7 
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'J (rA)^f 35-7- c7)«|£ H T?;!J:^6<) ic;8it^ t o 1 t =5^ ^ S e - X (7) 

- V \^fzyi-XX J9 ^bS^Sl^^i^'; (rA)^-/r'-y ^ii|±^t;to ^f^i: LT. DLN 



(265) #^2 00 2-52 1 3 1 0 

[0 7 7 9] 

[^11 



(266) 



i|t«2 00 2-5 2 1 3 1 0 



I 

u 2 

O 



9 r5 5s S 



so r<> c*^ « 
»o Tf m 



o o 

0qr<0>r-ifSrH^00O 



H 2 



B O 

H Z 



o v-H cs m 



< 

«n «n vo 



I 



n 



rn ^ 

P < < < 

H H H H 

- . . < < < < 

y y g u u y u 

o o o o o 5 o 




m <^ ro 




^^^^ 

T3 *CI TJ ^ 




I 

o 



to 



U 

P. 



[0 7 8 0] 



0 0 2-5 2 1 3 1 0 



Ox 
CO 



^ 00 

r> «o 



el 



n (M fsi 



iTi ro P 

rH ^ OV 




(268) 

[ 0 7 8 1 ] 

1^1] 



i|$^2 00 2-5 2 1 3 1 0 



(269) 



i|ttR2 00 2-5 2 1 3 1 0 



! 

H z i 

I 

I 



5o 



A 



a 



1 



c-|! 

H Z I 



^ P 



SI) 

00 A 



i 

HZ 



1^ 



0 



•n 



< 

ox 0\ 



si 



VC 00 




^9 



4 



to 



I I 



■ 

Co 



1^ 

r ^ 

f 

In 



I 

In 



[0 7 8 2] 



i!t^2 0 0 2-5 2 1 3 1 0 




o 



U 
H 2 



(D m XT] ^ 
r-. so vn NO 



vo »o 

<N fsl 



rM rO CN 
m cN v> m 



m rf irj o 

m »n V) to *n 



30 O 

^ VI m 05 NO 




rn m \o 
vc ^2 vc so 



rn f*^ rn rn 
fn O U P U 



I 



>jj m ir» > 

o 



•a 



(271) 

[ 0 7 8 3] 



!|ta2 00 2-5 2 1 3 1 0 



(272) 



i|t«2 0 0 2-5 2 1 3 1 0 



< 



p 2 



5 

Q 

§ i 

^ i 



?2 ! 



3 



S5 



cs 



< 

^ o 

U cu 
H Z 



B O i 

H Z i 



vo \0 



T- fO lO vO 

r- r«- K 



00 



s 



0 

1$ 



U U - 
< < 



? < 3 3 C 2 5 



< 



•n i 



o 

O 



T3 -O < 



^1 ^1 
v% to vn «o to 



[ 0 7 8 4] 



002-521310 




(274) 

[ 0 7 8 5] 

31 



i|$«2 00 2-5 2 1 3 1 0 



(275) 



!|t^2 002-5 2 1 3 1 0 




[0 7 8 6] 



(276) 



1^^2 00 2-5 2 1 3 1 0 



[114] 




(277) 



#112 0 0 2-5 2 1 3 1 0 



[0 7 8 7] 



mi] 



(278) 



!|fa2 0 0 2-5 2 1 3 1 0 



i 



C ! 



E- Z 



< 
H Z 



•0 1 

« VP 



! 

Ti I 



to 



^ ^ 5 

< ^ ?^ 
Sag 

H in 
^1 



[ 0 7 8 8] 



(279) 



!^g2 0 0 2-5 2 1 3 1 0 



1^5] 



m V 



o 

00 ^ 

m V 



o 

VI (N 



< 

II 



m 00 

<N so r*^ 



a o 
H Z 



^ <s to 



I 



"n 



m m ^ ^ 

illll 

I ^1 ^1 ^1 ^1 

' ^ xTi %r% in 



rn 

u u u y 

<; 5 < 
o o o o 

H D H D 
O O O O 



I 



■k i 



ih in vn 



(280) 

[ 0 7 8 91 



#^2 0 0 2-5 2 13 10 



(281) 



it#l^2 00 2-5 2 1 3 1 0 



S i 
b i 



00 



8 O 

H 2 



»-« <S f«l «o VO 



f*^ f1 M t') f'l 




no n3 73 

• 

in »o »n m 



I 




w-i lO 



[0 7 9 0] 



(282) 



!|ta2 0 0 2-5 2 1 3 1 0 



mi] 



<\ b 

n 



1-H 1— I 
CN| ^ ^ ^ 



JL. 
I 

H 
+7 
>K 

n 
•1$ 



8 C 
HZ • ri 




s nil? 

J I M U9 V) 



; *o VI wi 



(283) 

[ 0 7 9 1 ] 



i|^^2 0 0 2-5 2 1 3 1 0 



(284) 



#^2 0 0 2-5 2 13 10 



^ ^ <s <N r-" 
n m ^ m 



6 O 

H Z 



'-^ <s *n ^ in ^ 



1!^ 



;:rv <^ ;:;rv ^ 




j in 5o Cr> !o 

i 



N 

I 

I 



00 



I . . ^ f*i 



? 1 



^AO U >^ 

^ ^ ^ ^ ^ 
-* -« »i 

»o in <n in 




[ 0 7 9 2] 



(285) 



i|fa2 00 2-5 2 1 3 1 0 



9] 




*o vb r- 



o 

QO 0\ ^ 



& 
b 

N 

I 

1 

OS -^ 



U. w 
' 

in vo «n Cn 



u8u 



*n m in 




2 



I- 



o a o o o o 



- I T3 -a 13 



-a 3, 



ID "a 



I *o *n <o in in Cri 



0000 

V w « u 

H H ^ H 

00 o a 

in m VI 



(286) 



#^2002-52 1310 



[0 7 9 3] 
1 0] 



m 
J? 
ri 

is? 


5.0/5.0 


5.09/5.14 


00/00 


0.0%/0.0% 


0.14/0.13 


0.01/0.02 


.003/.004 


.005/.004 


TOO/TOO 


0.01/0.01 


1 


■ 


•n ^ 


o 

O 


ts 
so 

r-5 

00 


00 

g 


SO 


q 


S 

O 

d 


R 

rH 

d 


R 

rH 

?^ 

SO 

rH 


o 

1 

d 


d 


00 
rH 




U t 


o 

q 


?2 

r-5 
00 




CM 

*2 

SO 


rH 

d 


OS 

d 


vo 


i 

d 


8 

m 
o 

d 


S 

i 

o 
d 


rH 




•n ^ 


o 
o 


rH 

SO 

rH 
rH 


On 
to 


o 


1 

d 


CM 


<n 

oo 
to 
d 


s 


§ 
1 


vo 
o 

o 
d 






H 


i 
1 


m 




1 


i 


51 
•35H 

rH 

u 


Si 
m 

1 


u 

o 


a 

o 

T-H 

IE 
o 

f-H 


o 

X 
o. 

U 
X 

rH 


© 

J) 
@ 

[n] 


© 

_) 
§^ 

HI 



1 0 7 9 4] 



(287) it$^2 0 0 2-5 2 1 3 1 0 

mi] 
im2] 

[US] 
[1114] 

^(r) PCR 7 7° 3 > i t ^^^-To 

ia5(i> @#^ffi±i;@fe$itL7t LNA 'J n*^?^' U-^-f- KM5()^ PCR 7 

[H 6] 

ia7(±, LNA i^^-^ i; d'^J^}' KM5(>^'^i?'i^V p« 9 - -e® <7) ^ 7 v - t 

[gI8] 

[119] 

v-7(>^+Bli6f) DNA ^ ij =r<^4iJEtci3i/>"r^m3{)^'^^i<!:^^1-o 
[Hi 0] 

El 1 0 fi ^ LNA-^ 5 y >-5'- f. ij 7 :c - h (LNAr-TTP) - ^ 
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[H 1 2] 
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HI 2i3Xr/13ii. LNA flIKli Cy3-;|^fjJlj-f|:8i:>($t(7)Tl/-f ±<7)«5 7.V7 
[014] 

H 1 4 ^i^ %my 7 y KiS\t^UA^iiUUmx-<D [O-AIaZ] js ;^■7 ^ > 
(deltorphin) -ifig T^f-Vv-br 3 y (anti nociception ) (T) LNA {z^ 

[015] 

[EI 1 5 A . 1 5 B is J: t>M 5 C fi^ AT is j: LNA ^y^UMit^^t 

[Hie] 

H 1 6 is ct 1 7 (i. LNA 5{,?4#n h MCF-7 |L;i^^»^::®^t tL i t 
[El 1 7] 

H 1 6 i5 J: t;^ 1 7 , LNA t h MCF-7 |L;()^^|fflmn jgtt ^) tL 9 ^ - t 

[mis] 

la 1 8i3<l:0*l 9 fi> [a"P] ddMTP's Hf-^'^-^x^;^ (TherTnoS 

equenase) DNA p< ^--ifoLNA T v-e^^'^;t-r;z>@fi^!j DNAr^^T* 
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(112 2] 

12 2 2 (i> *Ji LNA1iii^^';3^^:i'^:tf-K^c^-r^^5'^^:^;^T;^-^>'J^ 
[1112 3] 

0 2 3 AfeJ:i/2 3B{i, ^^\zWi^Ltz LNA PCR TVT^'; n 

y(Dmm^m&omui^^\^^xm^^\:^fifz\£:^^-)vi\:-^ t ^'c^^ttB^^^ 
t < i^im $ -6 I- ^ffl $i tL# -g) (0 t o 

[1112 41 

1112 4 -4 Hi. iOl^B^co LNA ^ -m^<Dajm^£^^)^'- h^T^to 
[02 51 

02 4 ~4 1 li. Z(0^m<0 LNA ^:y-7-^-V(75prf^53r^fig;i/- ^ ^r^-fo 
[0 2 61 

02 4-4 ^<7)^^<7) LNA v-j|i-v(7)prtg;i^fi)$;i/^ Y^^to 

[0 2 71 

02 4-4 1 (±> C:(7)|&BJ<7) LNA * y v-^-.cT^Rrt^'Sr-^fiic^^^ ^S•*1-o 
[0 2 81 

02 4-4 ^<D^m<0 LNA ^7-7-^^(7) p]-|g75:^Bg;U- 
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0 2 4-4 1 li. ^<D^m<0 LNA V 
[133 2] 

02 4-4 ni. :i<D^m<^ LNA ^y-^ 
[03 3] 

02 4-4 Hi. ::(D^^<D im 
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0 2 4 ~ 4 1 (i. i (0^B^(0 LNA ^ y -7 
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0 2 4 ~ 4 1 li. i (7:)%m<r> LNA * y -7 

[0 3 6] 

02 4-4 1 fi> >IO^B^<7) LNA ^y-7 
[03 7] 

02 4-4 \\i. :L<D^m<0 LNA ^y 
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02 4-4 1 (±. :i<r>§km<r> lna ^yv 
[0 3 9] 

0 2 4-4 Wis :L<r>^m(r> lna *y -7 
[04 0] 

02 4-4 1 li> LNA 
[04 1] 

0 2 4 - 4 1 ti> C: <D%^^<D LN/\ ^ y V 
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FURTHER INFORMATION CONTINUED FROM PCTI18A/ 21Q 



1. Claims: 1-75,8Q-14D partially 

A nucleoside with one pair of geminal substituents formTng a 
biradical between the 2' and 4 'positions {Ulk)\ oligomers 
containing these LNAs; uses of both the LKA and the oligomer 
containing ths UNA; conjugates of the oligomer; solid 
surfaces with LNA or oligomers cont;aining then. 



2. Claims: l-28»q3-6a»76-82, 93-140 partially 

A nucleoside with one pair of geminal substituents forming a 
bi radical between the 2' and 3 'positions (LMA); oligomers 
containing these LNAs; uses of both the LNA and the oligomer 
containing the UA; conjugates of the oligomer; solid 
surfaces with LMA or oligomers containing them. 



3, Claims: l-28,43-68»g3-148 partially 

A nucleoside with one pair of geminal substituents forming a 
biradical between the 3' and 4 'positions (LMA); oligomers 
containing these LNAs; uses of both the LNA and the oligomer 
containing the LNA; conjugates of the oligomer; solid 
surfaces with LNA or oligomers containing them. 



4. Claims: 1-28,43-68,93-140 partially 

A nucleoside with one pair of geminal substituents forming a 
biradical between the 3' and 5*po5itions (LMA); oligomers 
containing these LNAs; uses of both the LNA and the oligoroer 
containing the LNA; conjugates of the oligomer; solid 
surfaces with LNA or oligomers containing them. 



5. Claims: 1.-28, 43-68»93-:40 partially 

A nucleoside with one pair of geminal substituents forming a 
biradical between the 1' and 4'pDsitions (LNA); oligomers 
containing these LNAs; uses of both the LNA and the oligomer 
containing the LNA; conjugates of the oligomer; solid 
surfaces with LKA or oligomers containing them. 



6. Claims: 1-26,43-68,93-140 partially 

A nucleoside with one pair of gertnal substituents forming a 
biradical between the 1' and 2'pDsitions (LHA); oligotners 
containing these LNAs; uses of both the LNA and the oligomer 
containing the LNA; conjugates of the oligomer; solid 
surfaces with LNA or oligomers containing them. 
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7. Claims: 1-140 partially 

A nucleoside with two parrs of geminal substitucnts fonnlng 
a biradical (LNA); oligosners containing these LNAs; uses of 
both the INA and the oligomer containing the L»A; conjugates 
of the oligonier; solid surfaces with LKA or ollgoniers 
containing then. 



B. Claims: 1-11»39-53,97,1O3.105-WG partially 

Oligomers containing i_MAs vrith one pair of geminal 
substitucnts forming a bi radical between the 1' and 5' 
positions; uses of Both the LNA and the oligomer containing 
the LNA; conjugates of the oligomer; solid surfaces with LNA 
or oltgoraers containing there. 



9. Claims: 1-11,39-59,97,103,105-146 partially 

Oligomers contafning LNAs with one pair of geminal 
substitucnts forming a bi radical between the r and 3' 
positions; uses of both the LNA and the oligomer containing 
the LNA; conjugates of the oligomer; solid surfaces with LNA 
or oligomers containing them. 



19. Claims: l-lU39-59» 97, 103,105-140 partially 

Oligomers containing LNAs with one pair of geminal 
substitucnts forming a bi radical between the 2' and 5' 
positions; uses of both the LNA and the oligomer containing 
the LMA; conjugates of the oligomer; solid surfaces with LNA 
or oligomers containing them. 



11. Claims: 1-11,39-59,97.103.105-140 partially 

Oligomers containing these LNAs with one pair of geminal 
substituents forming a bi radical between the 4' and 5' 
positions; uses of both the LNA and the oligomer containing 
the LNA; conjugates of the oligomer; solid surfaces with LNA 
or oligomers containing them. 
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